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ABSTRACT 


This  report  contains  the  results  of  quantitative  sampling  of  fish  eggs  and 
larvae  off  the  coasts  of  California  and  Baja  California  during  1957  on  cruises 
of  the  California  Cooperative  Oceanic  Fisheries  Investigations.    It  is  the 
eighth  in  a  continuing  yearly  series. 

In  addition  to  eggs  and  larvae  of  the  Pacific  sardine  (Sardlnops  caerulea) , 
larvae  of  the  following  are  dealt  with:   northern  anchovy  (Engraulis  mordax), 
jack  mackerel  (Trachurus  symmetricu^,  Pacific  mackerel  (Pneumatophorus 
die  go),  hake  (Merluccius  productus) ,  and  rockfish  (Sebastodes  spp.).    Larvae 
of  all  species  except  hake  and  rockfish  are  reported  by  size.    The  report  in- 
cludes charts  showing  distribution  and  relative  abundance  of  the  above  species 
(except  rockfish)  and  a  brief  discussion  of  each. 
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SARDINE  EGGS  AND  LARVAE  AND  OTHER  FISH  LARVAE 
PACIFIC  COAST,  1957 

The  first  report  in  this  series,  which  appeared  as  Special  Scientific  Report: 
Fisheries  No.  80,  contained  a  record  of  Pacific  sardine  or  pilchard  (Sardinops 
caerulea)  eggs  and  larvae  for  1950,  and  of  larvae  of  the  northern  anchovy 
(Engraulis  mordax) ,  jack  mackerel  (Trachurus  symmetricus),  hake  (Merluccius 
productus)  and  rockfish  (Sebastodes  spp.).     Larvae  of  sardine  and  anchovy  were 
reported  by  size;  those  of  the  other  species  by  total  number  per  station.    The 
initial  paper  contained  a  more  detailed  account  of  methods  of  sampling  and  standard- 
ization of  hauls  than  subsequent  ones.    The  report  has  gradually  evolved  into  its 
present  format.    A  record  of  total  number  of  larvae  of  Pacific  mackerel  (Pneumato- 
phorus  die  go)  per  station  was  added  to  the  report  dealing  with  1951  collections 
(Spec.  Sci.  Rept:  Fisheries  No.  102).    Jack  mackerel  larvae  were  reported  by  size 
in  the  report  for  1952  (Spec.  Sci.  Rept.:  Fisheries  No.  123)  and  subsequently. 
Pacific  mackerel  larvae  were  reported  by  size  since  1953  (Spec.  Sci.  Rept.:  Fisheries 
No.  155).    Beginning  with  the  report  for  1955,  yearly  distribution  charts  were  included 
for  sardine  eggs,  and  for  larvae  of  sardine,  anchovy,  jack  mackerel.  Pacific  mackerel, 
and  hake;  a  series  of  summary  tables  (text  tables)  were  added,  along  with  a  partial 
analysis  of  the  data  on  distribution  and  abundance  of  each  category.    The  present  report 
is  the  eighth  in  a  continuing  series. 

As  in  previous  reports,  the  basic  data  are  presented  in  eight  tables,  designated 
by  Roman  numerals: 

I.         Record  of  standardized  haul  factors  for  oblique  hauls  made  with 

plankton  nets  during  cruises  5701-5712,  1957. 
n.        Record  of  sardine  eggs,  reported  by  age  in  days. 
m.      Record  of  all  hauls  containing  sardine  larvae,  reported  by  size  groups. 

IV.  Record  of  all  hauls  containing  anchovy  larvae,  reported  by  size  groups, 

V.  Record  of  all  hauls  containing  jack  mackerel  larvae,  reported  by  size 
groups. 

VI.  Record  of  all  hauls  containing  Pacific  mackerel  larvae,  reported  by 
size  groups. 

VII.  Hake  larvae,  reported  by  number  per  station. 
Vm.  Rockfish  larvae,  reported  by  number  per  station. 

The  fish  eggs  and  larvae  included  in  this  report  were  obtained  in  quantitative 
plankton  hauls  on  cruises  of  the  California  Cooperative  Oceanic  Fisheries  Investi- 
gations,   The  investigations  are  sponsored  by  the  California  Marine  Research 
Committee  and  are  carried  out  cooperatively  by  the  Biological  Laboratory,  La  JoUa, 
of  the  U.  S,  Bureau  of  Commercial  Fisheries,  the  Scripps  Institution  of  Oceanography 
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STATION    PLAN 
1957 


STATIONS 


o         OCCUPIED    ON    I    OR    2    CRUISES 

•         OCCUPIED    ON    3    OR    MORE    CRUISES 


Figure  1. — Station  plan,  1957,  of  the  California  Cooperative  Oceanic  Fisheries 
Investigations. 
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of  the  University  of  California,  the  Hopkins  Marine  Station  of  Stanford  University, 
the  California  Department  of  Fish  and  Game,  and  the  California  Academy  of 
Sciences.    The  biological -oceanographic  cruises  are  a  primary  responsibility 
of  the  Scripps  iistitution  of  Oceanography  and  the  Bureau  of  Commercial  Fisheries. 

It  is  with  deep  pleasure  that  I  acknowledge  the  cooperation  given  by  the 
Scripps  Institution  of  Oceanography  in  the  collection  of  data  at  sea.    Most  per- 
sonnel of  the  Biological  Laboratory,  La  Jolla,  contributed  to  this  project,  many 
devoting  their  full  time  to  it.    Lois  Hunter  did  most  of  the  work  of  identifying, 
enumerating  and  measuring  fish  eggs  and  larvae  In  the  1957  material;  James 
Thrailkill  supervised  the  separation  of  fish  eggs  and  larvae  from  plankton  col- 
lections and  also  prepared  the  charts  included  in  this  report;  standardization  of 
egg  and  larval  counts  and  preparation  of  the  basic  tables  were  done  by  Margaret 
Ahlstrom. 

AREA  COVERED,  1957 

The  area  surveyed  during  1957  is  shown  in  figure  1.    Stations  occupied 
on  three  or  more  cruises  are  shown  as  black  dots,  those  occupied  on  1  or  2 
cruises  as  open  circles.    The  most  extensive  coverage  was  obtained  during 
June,  when  the  area  surveyed  extended  from  off  San  Francisco,  California, 
(line  60)  to  below  Cape  San  Lucas,  Baja  California,  (line  157)  and  offshore  to 
station  90  on  many  lines.    The  January  cruise  was  an  abbreviated  one,  because 
one  of  the  two  vessels  scheduled  to  make  the  cruise  was  laid  up  for  repairs. 
Extensive  coverage  was  obtained  on  seven  cruises  -  February  through  July  and 
October  (text  table  1).    The  area  off  central  Baja  California  only  was  surveyed 
during  August  and  September,  while  the  coverage  during  November  and  December 
was  mostly  confined  to  waters  off  southern  California. 

The  Gulf  of  California  was  surveyed  on  four  cruises  during  1957  -  in  Feb- 
ruary, April,  Jime,  and  August.    Data  from  the  Gulf  cruises  are  not  included  in 
this  report. 

One  to  four  vessels  participated  in  each  cruise.    The  "Black  Douglas"  made 
eight  survey  cruises  (February  through  September).     Five  vessels  of  the  Scripps 
Institution  of  Oceanography  participated  in  one  or  more  cruises,  as  follows: 
"Horizon",  four  cruises  (February,  April -June);  "Spencer  F.  Baird",  one  cruise 
(February);  "Stranger",  seven  cruises  (April -August,  October,  December); 
"Orca",  six  cruises  (January,  March,  May-July,  November);  "Paollna  T",  three 
cruises  (July,  October,  December).    Vessels  making  the  Gulf  of  California 
cruises  are  given  in  the  above  listing,  since  these  vessels  occupied  stations  on 
lines  153  and  157  of  the  regular  pattern  in  addition  to  the  Gulf  stations.    The 
vessels  used  for  Gulf  of  California  cruises  were  as  follows:    February  -  "Spencer 
F.  Baird",  April  -  "Black  Douglas"  ,  June  -"Stranger",  August  -Stranger". 
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METHODS  OF  SAMPLING 

Plankton  nets  used  during  1957  were  either  constructed  of  No,  30xxx  grit 
gauze,  a  heavy  grade  of  silk  bolting  cloth,  or  No,  471  "Nitex",  a  nylon  mono- 
filament screen  cloth.     The  mesh  opening  of  Nitex  cloth  measures  approxlmktely 
0.47  mm.    The  mesh  opening  of  No.  30xxx  grit  gauze  measures  approximately 
0.70  mm,  before  use,  but  soon  shrinks  to  approximately  0.55  mm.  between 
threads.    Mesh  openings  in  nets  constructed  of  Nitex  tend  to  enlarge  slightly,  hence 
the  mesh  openings  of  the  two  kinds  of  cloth,  after  use,  are  not  too  dissimilar. 

The  rapidity  with  which  nylon  cloth  dries  has  proved  to  be  a  liability  in  plankton 
sampling.    Unless  a  nylon  net  is  very  thoroughly  washed  after  each  use,  any  adhering 
plankton  dries  against  and  clings  to  the  nylon  threads,  soon  causing  the  nets  to  clog 
badly.    Plankton  nets  are  hosed  down  after  each  haul,  but  only  scrubbed  at  intervals 
during  a  cruise,    SUk  nets,  which  dry  more  slowly  and  consequently  remain  damp 
between  stations,  do  not  develop  this  type  of  clogging  problem. 

Plankton  hauls  are  made  obliquely  from  approximately  140  meters  deep  to  the 
surface  (200  meters  of  wire  out  at  greatest  depth)    where  depth  of  water  permits; 
at  lesser  depths  in  shallow  water.    The  research  vessel  moves  slowly  ahead  during 
a  plankton  haul,  usually  at  a  speed  of  between  1  and  2  knots.    The  amount  of  water 
strained  during  a  haul  is  determined  from  the  revolutions  registered  by  a  current 
meter  fastened  in  the  center  of  the  mouth  of  the  net. 


ABUNDANCE  OF  FISH  LARVAE  IN  1957 

Fish  larvae  were  more  abundant  In  1957  than  in  the  preceding  two  years,  as 
is  shown  by  the  average  number  of  larvae  obtained  per  station  (standardized  counts): 

Number  of  stations                Total  number                Average  per 
Year occupied of  larvae station 

1955  1375  359,155  261 

1956  1397  408,140  292 

1957  1493  493,549  331 
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The  six  kinds  of  larvae  Included  in  this  report  constituted  over  59  percent  of 
the  fish  larvae  obtained  in  plankton  hauls  during  1957  (text  table  2),    As  in  all 
recent  seasons,  anchovy  larvae  were  the  most  abundant  kind  In  the  survey  area, 
and  hake  larvae  were  second  in  abundance.    The  abundance  ranking  of  the  other 
four  kinds  of  larvae  were  as  follows:    fourth,  rockfish  larvae  (Sebastodes  spp.); 
sixth,  jack  mackerel  larvae;  eleventh,  sardine  larvae;  and  ei^teenth,  Pacific 
mackerel  larvae. 

The  abimdances  (standard  haul  totals  for  the  year)—  of  the  twelve  most  common 
kinds  of  larvae  obtained  in  1957  are  compared  with  their  contributions  in  1956  and 

1955t 

1957  1956  1955 


Larvae 


Number 

Rank 

Number 

■Rank 

Number 

Rank 

146,631 

1 

134,931 

1 

140,183 

1 

78,283 

2 

94,277 

2 

60,090 

2 

55,114 

3 

9,832 

9 

12,654 

9 

36,473 

4 

29,144 

3 

29,341 

3 

29,506 

5 

18,620 

5 

15,111 

5 

20,006 

6 

8,027 

10 

13,246 

7 

16,808 

7 

15,125 

7 

7,454 

10 

16,207 

8 

10,802 

8 

13,165 

8 

15,813 

9 

23,635 

4 

20,411 

4 

11,603 

10 

3,158 

13 

4,771 

11 

9,833 

11 

15,523 

6 

14,121 

6 

6,347 

12 

2,146 

17 

3,245 

12 

50,925 

42,920 

25,363 

Anchovy  (Engraulis  mordax) 
Hake  (Merlucclus  productus) 
Vinciguerria  lucetia 
Rockfish  (Sebastodes  spp.) 
Leuroglossus  stilblus 
Jack  mackerel  (Trachurus 

symmetricus) 
Lampanyctus  leucopsarus 
Lampanyctus  mexicanus 
Citharlchthys  spp. 
Diogenichthys  latematus 
Sardine  (Sardlnops  caerulea) 
Bathylagus  wesethi 
All  others 

Total  493,549  408,140  359,155 

Monthly  abimdances  of  the  larvae  of  sardine,  anchovy,  jack  mackerel.  Pacific 
mackerel,  hake,  and  rockfish  are  summarized  in  text  table  2. 


1/     The  method  of  deriving  standard  haul  counts,  totals  and  factors  lias  been 
described  by  Ahlstrom  (1948). 


RECORD  OF  STANDARDIZED  HAUL  FACTORS  FOR  OBLIQUE  HAULS 
MADE  WITH  PLANKTON  NETS  DURING  CRUISES  5701-5712 


Standardized  haul  factors  are  given  for  all  plankton  hauls  taken  In  the  regular 
CCOFI  survey  area  during  1957,  In  table  I.    Hauls  made  in  the  Gulf  of  California 
are  not  included.    Additional  information  concerning  each  haul,  including  position 
of  occupancy,  date  and  time  of  collection,  volume  of  water  strained,  average  depth 
of  haul  in  meters,  and  volume  of  plankton  obtained  Is  given  in  Zooplankton  volumes 
off  the  Pacific  coast,  1957  (Thrailkill:  In  press). 

The  following  symbols  are  used  in  table  I: 

(-)  -  a  dash  indicates  that  the  station  was  not  occupied  on  the  cruise  under 
which  it  appears, 

NS  -  station  occupied,  but  sample  subsequently  spoiled,  broken  or  lost. 


Table  I 

Record  of  standardized  haul  factors  for  oblique  hauls  made 

with  plankton  nets  during  cruises  5701-5712,  1957 

Cruise  and  month 


5701  5702  5703  5704  5705  5706  5707  5708     5709     5710     5711     5712 

iSta. Jan.  Feb.  Mar.  Apr.  May  June  July  Aug.     Sept.    Oct.     Nov.     Dec. 

60.50  -  -  -  -  4.59  1.70       NQ  - 

.55  -  -  -  -  4.85  3.03  3.38  - 

.60  _  -  -  -  4.73  3.12  3.25  _  _  -  -  - 

.70  -  -  -  -  4.52  2.84  4.51  - 

.80  _  _  -  -  4.18  2.91       _-_-_- 

.90  -  -  -  -  4.35  4.02       - 

63.52  -  -  -  -  4.36  3.72  2.64  ----- 

.55  -  -  -  -  4.23  3.64  2.53  - 

.60  -  -  -  -  3.32  3.24  3.57  - 

.70  -  -  -  -  3.61  3.35  3.76  - 

.80  _  _  _  -  3.87  3.65  2.26  ----- 

.90  -  -  -  -  -3.60- 

67.50  -  -  -  -  2.87  3.28       NS  - 

.55  -  -  -  -  3.44  3.19  3.18  _  _  -  -  - 

.60  -  -  -  -  3.52  3.50  3.34  - 

.70  -  -  -  -  4.12  3.14  3.99  - 

.80  -  -  -  -  4.00  3.19  3.23  - 

.90  -  -  -  -  -3.16- 

70.50  ------------ 

.52  -  -  -  -  3.52  3.71  3.12  - 

.55  -  -  -  -  4.33  4.05  3.43  -  -  -         2.67 

.60  -  _  _  -  4.30  3.13  3.54  -  -  -         3.06 

.70  _  -  -  -  4.45  2.98  2.10  -  -  -         2.45       - 

.80  _  -  -  -  3.47  3.19       -  -  -  -         3.11 

.90  _  _  -  -  3.29  2.75       ------ 

73.50  -  -  -  -  3.03  3.55  2. 38  -  -  -         3. 39        - 

.55  -  -  -  -  3.11  3.86  3.42  -  -  -         3.17 

.60  -  -  -  -  4,56  3.02  3.18  -  -  -         3.10       - 

.70  _  _  _  -  4.13  3.10  3.72  ----- 

.80  -  -  -  -  3.91  3.08       - 

.90  -----  3.44       ------ 

77.50  -  -  -  -  3.30  3.06  3.30  - 

.55  -  -  -  -  3.76  2.99  3.28  ----- 

.60  -  -  -  -  4.02  3.20  3.58  - 

.70  -  _  -  -  3.71  2.88  3.77  -  -  -  -  - 

.80  -  _  _  -  3.69  2.83  3.65  ----- 

.90  -----  3.11  3.04  ----- 


Table  I  (cont'd) 
Record  of  standardized  haul  factors  for  oblique  hauls  made 
with  plankton  nets  during  cruises  5701-5712,  1957 

Cruise  and  month 

5701     5702     5703     5704     5705     5706     5707     5708     5709 
Sta. Jan.      Feb.     Mar.    Apr.     May     Jime     July     Aug.     Sept. 


80.51 

- 

2.47 

3.05 

2,87 

2.54 

3,18 

2.61 

.55 

- 

2.97 

2.95 

1.86 

2,69 

3.44 

2.83 

.60 

- 

3.38 

3.02 

2.42 

2.94 

2.76 

3.22 

.70 

— 

2.73 

2.76 

3.23 

3,57 

3.29 

3.73 

.80 

- 

2.95 

2.90 

2.29 

3.24 

3,18 

2.59 

.90 

- 

3.06 

2.96 

2.89 

3.65 

3.02 

2.72 

82.47 

— 

2,67 

2.75 

2.70 

2.33 

3.28 

2.64 

83.40 

- 

1,45 

2.05 

1.97 

2.82 

1.80 

1.16 

.43 

- 

2.99 

2.83 

1.65 

2.52 

2.62 

1.07 

.48 

- 

- 

2.52 

- 

- 

- 

- 

.51 

- 

4.52 

- 

2.41 

3.45 

3.55 

2.43 

.52 

- 

2.57 

2.70 

- 

— 

- 

- 

.55 

- 

- 

- 

- 

3.40 

3.37 

2.85 

.60 

- 

2.34 

2.94 

1.86 

2.89 

3.43 

2.68 

.65 

- 

- 

- 

— 

- 

3.15 

3.28 

.70 

- 

- 

2.87 

2.47 

3.04 

3.00 

2.89 

.75 

- 

- 

- 

- 

- 

2.60 

3.55 

.80 

- 

- 

- 

2.18 

2.85 

3.23 

3.94 

.85 

- 

- 

- 

- 

- 

2.93 

2.78 

.90 

- 

— 

— 

2.35 

3.28 

2.95 

NS 

86.46 

— 

4.09 

- 

2.46 

- 

- 

- 

87.35 

- 

2.67 

3.01 

2.07 

2.96 

3.38 

2.58 

.38 

- 

3.03 

- 

- 

- 

- 

- 

.40 

- 

3.06 

2.76 

2.43 

2.19 

4.04 

NS 

.45 

- 

— 

3.12 

- 

3.48 

4.08 

2.69 

.50 

- 

2.97 

2.92 

3.44 

1.83 

2.89 

2.37 

.65 

- 

2.54 

- 

- 

3.25 

2.84 

2.86 

.60 

- 

2.82 

2.93 

2.98 

2,73 

3.82 

2.72 

.65 

— 

- 

- 

- 

2.89 

2.77 

3,40 

.70 

- 

2.82 

2.94 

2.84 

3.26 

3.24 

4.69 

.75 

- 

- 

- 

- 

3.35 

2.95 

3.82 

.80 

- 

- 

- 

3.19 

3.09 

3.13 

NS 

.85 

- 

- 

- 

- 

2.78 

2.68 

3.51 

.90 

- 

- 

- 

2.52 

3.45 

3.01 

3.49 

90.28 

- 

2.74 

2.25 

2.37 

2.68 

3.97 

2.00 

.30 

- 

3.13 

3.33 

1.96 

1.89 

3.94 

2.62 

.37 

- 

2.62 

3.01 

3,10 

3.17 

3.19 

2.43 

.45 

- 

3.21 

2.92 

3.29 

2.71 

3.58 

2.35 

5710 

5711 

5712 

Oct. 

Nov. 

Dec. 

2.75 

_ 

2,53 

2.95 

3.06 

3.00 

2,73 

2.94 

3.67 

2.90 

2.81 

3.32 

NS 

- 

3.01 

2.86 

- 

3.21 

3.49 

4,68 

- 

1.30 

2.26 

- 

3.55 

5,65 

— 

3.  05     3. 32 


- 

2.30 

- 

3.51 

2.50 

- 

2.35 

- 

- 

2.64 

- 

- 

2,63 

- 

3.01 

2.86 

2.25 

- 

4.17 

3.87 

_ 

3.09 

3.49 

- 

3.18 

3.23 

- 

2.39 

2.59 

- 

3.35 

3.83 

- 

2.96 

- 

- 

3.21 

- 

- 

2.74 

. 

3.15 

3.27 

5.53 

3.30 

3.36 

2.94 

3.56 

3.35 

1.93 

2.99 

1,34 

2,92 

3.22 

10 


Table  I  (cont'd) 
Record  of  standardized  haul  factors  for  oblique  hauls  made 
with  plankton  nets  during  cruises  5701-5712,  1957 

Cruise  and  month 


5701 

5702 

5703 

5704 

5705 

5706 

5707 

5708 

5709 

5710 

5711 

5712 

Sta. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

90.50 

_ 

«» 

. 

_ 

2.77 

3.59 

2.09 

« 

_ 

1.36 

2.30 

3.86 

.55 

- 

2,96 

3.07 

3.39 

2.89 

3.50 

1.18 

- 

— 

3.26 

3.03 

3.49 

.60 

— 

2.91 

2.85 

2.93 

3.42 

3.15 

2.34 

- 

- 

3.35 

3.37 

3.28 

.65 

— 

— 

- 

- 

2.35 

3.11 

2.61 

- 

- 

- 

- 

- 

.70 

— 

3.08 

2.80 

2.90 

3.30 

3.14 

2.74 

- 

- 

3.15 

- 

3.09 

.75 

— 

- 

- 

- 

3,27 

3.75 

2.41 

- 

- 

- 

- 

- 

.80 

— 

2.89 

2.86 

3.10 

2.57 

3.27 

2.57 

- 

- 

1.34 

- 

2.79 

.86 

— 

— 

- 

- 

2.46 

3.27 

3.17 

- 

- 

- 

- 

- 

.90 

_ 

2.81 

3.16 

3.31 

3.02 

3.35 

2.64 

- 

- 

3.11 

- 

3.27 

93.27 

- 

2.87 

2.96 

3.14 

2.25 

3,70 

2.12 

- 

- 

2.85 

2.80 

- 

.30 

- 

2.67 

2.97 

3.41 

2.03 

2.86 

2.70 

— 

- 

3.54 

3.05 

- 

.35 

— 

— 

- 

3.67 

2.08 

3.08 

2.61 

- 

- 

4.47 

2.32 

- 

.40 

— 

2.77 

3.23 

2.50 

2.69 

3.09 

2.92 

- 

- 

2.83 

2.66 

- 

.45 

— 

— 

- 

3.09 

2.63 

3.14 

2.22 

- 

- 

- 

3.09 

- 

.50 

— 

3.09 

3.01 

3.73 

4.55 

3.39 

2.82 

- 

- 

3.40 

2.97 

- 

.55 

— 

- 

- 

2.40 

2.90 

3.28 

3.00 

- 

- 

- 

2.54 

- 

.60 

- 

3.36 

3.24 

2.85 

3.09 

3.70 

2.33 

- 

- 

3.12 

4.05 

- 

.65 

— 

- 

- 

- 

2.56 

3,67 

2.23 

- 

- 

- 

- 

- 

.70 

— 

3.15 

3.00 

2.74 

2.71 

3.97 

3.84 

- 

- 

3.07 

- 

- 

.75 

— 

- 

- 

- 

2.68 

3.48 

3.58 

- 

- 

- 

- 

- 

.80 

_ 

— 

— 

MS 

2.70 

3.52 

2.69 

- 

- 

3.17 

- 

- 

.85 

- 

— 

— 

■> 

3.45 

3.56 

2.85 

- 

- 

- 

- 

- 

.90 

- 

— 

- 

1.59 

2.99 

3.84 

2.46 

- 

- 

3.44 

- 

- 

97.30 

— 

2.67 

2.53 

1.53 

2.23 

3.26 

1.99 

- 

- 

2.12 

4.21 

- 

.32 

- 

3.29 

— 

2.83 

3.19 

3.01 

2.18 

- 

- 

3.76 

3.91 

3.16 

.35 

- 

- 

- 

- 

- 

- 

- 

- 

- 

3.49 

- 

- 

.40 

"    • 

3.09 

3.10 

3.01 

1.95 

3.01 

2.29 

- 

- 

3.40 

5.08 

- 

.45 

- 

— 

- 

3.07 

2.60 

4.03 

2.73 

- 

- 

- 

3.70 

- 

.50 

— 

3.04 

2.85 

NS 

2.87 

3.77 

2.66 

- 

- 

3.51 

1.96 

- 

.55 

— 

— 

- 

NS 

3.24 

3.29 

2.86 

— 

- 

- 

2.65 

- 

.60 

- 

3.24 

- 

1.60 

3.92 

3.05 

2.43 

- 

- 

3.18 

5.18 

- 

.65 

— 

- 

- 

- 

2.90 

3.54 

2.58 

- 

- 

- 

- 

- 

.70 

— 

2.92 

— 

2.84 

2.37 

3.22 

2.95 

- 

- 

2.09 

- 

- 

.75 

— 

— 

— 

- 

3.35 

3.11 

2.85 

- 

- 

- 

- 

- 

.80 

— 

- 

- 

2.35 

3.48 

2.79 

2.77 

- 

- 

3.33 

- 

- 

.85 

- 

— 

- 

— 

2.98 

3.03 

2.82 

- 

- 

- 

- 

- 

.90 

— 

- 

— 

3.83 

1.89 

3.04 

2.51 

- 

- 

3.10 

- 

- 

u 


Table  I  (cont'd) 
Record  of  standardized  haul  factors  for  oblique  hauls  made 
with  plankton  nets  during  cruises  5701-5712,  1957 

Cruise  and  month 


5701 

5702 

5703 

5704 

5706 

5706 

5707 

5708 

5709 

5710 

5711 

6712 

Sta. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Jime 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

100.29 

- 

2.98 

3.49 

2.62 

2.26 

2.97 

1.89 

.^ 

^ 

3.15 

.30 

- 

- 

- 

- 

- 

- 

- 

— 

— 

3.21 

. 

^ 

.33 

- 

2.80 

3.42 

2.61 

2.13 

2.99 

2.82 

— 

— 

.. 

a. 

^ 

.35 

- 

- 

- 

- 

- 

- 

- 

— 

— 

3.28 

» 

_ 

.40 

- 

2.80 

3.06 

2.45 

3.70 

3.90 

2.65 

- 

— 

2.85 

_ 

2.95 

.45 

- 

- 

- 

3.15 

2.83 

3.04 

2.86 

- 

— 

_ 

. 

^ 

.50 

- 

2.78 

3.18 

3.14 

2.40 

2.99 

2.79 

_ 

w 

3.00 

^ 

_ 

.55 

- 

- 

- 

3.44 

2.28 

3.31 

2.60 

— 

_ 

_ 

_ 

_ 

.60 

2.97 

3.41 

3.00 

2.42 

2.98 

3.10 

2.72 

_ 

. 

3.17 

. 

^^ 

.65 

- 

- 

- 

- 

3.01 

2.70 

2.62 

_ 

_ 

_ 

_ 

^, 

.70 

- 

3.62 

- 

1.76 

3.42 

2.80 

- 

— 

. 

2.84 

. 

_ 

.75 

- 

- 

- 

- 

2.28 

3.04 

3.17 

— 

_ 

— 

_ 

., 

.80 

- 

3.43 

- 

3.41 

2,17 

3.52 

— 

- 

— 

2.99 

. 

_ 

.85 

- 

- 

- 

- 

3.42 

3.09 

— 

— 

— 

_ 

_ 

_ 

.90 

- 

3.70 

- 

2.66 

3.20 

2.81 

— 

— 

— 

3.09 

_ 

^ 

103.30 

2.45 

3.40 

2.93 

1.43 

2.26 

2.77 

1.63 

_ 

» 

2,62 

_ 

_ 

.35 

2.91 

3.46 

2.90 

2.66 

3.28 

2.93 

3.15 

— 

— 

3,34 

^ 

.. 

.38 

2.91 

3.28 

-_ 

- 

— 

— 

— 

_ 

«. 

. 

^, 

_ 

.40 

3.06 

3.14 

3.96 

2.82 

3.44 

3.82 

2.90 

- 

_ 

3.15 

^ 

.. 

.45 

- 

- 

- 

3.08 

2.56 

3.87 

2.83 

— 

— 

— 

* 

_ 

.50 

3.03 

3.59 

3.11 

2.68 

2.60 

3.35 

2.47 

— 

— 

3.41 

_ 

3.20 

.55 

- 

- 

- 

2.80 

3.57 

3.27 

2.56 

- 

— 

— 

— 

— 

.60 

3.16 

3.04 

NS 

3.41 

3.47 

3.36 

2.67 

— 

— 

3.20 

_ 

. 

.65 

- 

- 

- 

- 

2.66 

3.69 

2.65 

— 

— 

- 

— 

_ 

.70 

- 

3.23 

3.10 

3.20 

3.21 

3.29 

3.07 

— 

— 

3.34 

_ 

«• 

.75 

- 

- 

- 

- 

2.93 

3.42 

2.63 

— 

— 

— 

— 

— 

.80 

- 

- 

- 

3.01 

3.43 

3.28 

— 

- 

— 

3.05 

- 

— 

.85 

- 

- 

- 

- 

2.42 

3.31 

— 

— 

— 

_ 

_ 

_ 

.90 

- 

- 

- 

3.13 

2.70 

3.00 

— 

— 

- 

- 

— 

_ 

107.32 

2.91 

1.49* 

3.32 

3.19 

2.31 

- 

3.67 

— 

— 

2.89 

— 

— 

.35 

2.90 

3.21 

3.25 

2.10 

3.40 

3.49 

- 

— 

2.60 

_ 

— 

.40 

2.86 

3.14 

3.06 

3.33 

2.25 

3.42 

2.30 

— 

— 

3.63 

— 

— 

.45 

- 

- 

- 

2.84 

3.02 

3.35 

3.21 

— 

— 

— 

_ 

_ 

.50 

2.65 

2.72 

3.01 

3.42 

2.49 

2.93 

3.33 

— 

— 

4.34 

_ 

_ 

.55 

- 

- 

- 

3.18 

2.14 

3.13 

3.23 

— 

— 

— 

— 

— 

.60 

3.16 

2.82 

3.80 

3.60 

2.12 

3.39 

3.40 

— 

— 

3.73 

— 

3.71 

.65 

- 

- 

- 

- 

3.02 

3.27 

3.36 

- 

— 

- 

- 

— 

.70 

- 

2.32 

3.11 

2.17 

2.36 

3.21 

3.38 

— 

— 

3.25 

— 

_ 

*  -  Samples  combined.    Values  adjusted  accordingly. 
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Table  I  (cont'd) 
Record  of  standardized  haul  factors  for  oblique  hauls  made 
with  plankton  nets  during  cruises  5701-5712,  1957 

Cruise  and  month 


5701 

5702 

5703 

5704 

5705 

5706 

5707 

5708 

5709 

5710 

5711 

5712 

Sta. 

Jan. 

Feb. 

Mar. 

Apr, 

May 

Jime 

July 

Aug, 

Sept. 

Oct. 

Nov, 

Dec. 

107.75 

^ 

_ 

_ 

_ 

2.12 

3.08 

3.25 

— 

— 

— 

_ 

_ 

.80 

- 

- 

- 

3.32 

3.19 

3.56 

3.47 

- 

- 

3.21 

- 

- 

.85 

— 

— 

- 

- 

3.56 

3.19 

3.47 

- 

- 

- 

- 

- 

.90 

- 

- 

— 

2.80 

2.89 

3.20 

3.41 

- 

- 

- 

- 

- 

110.33 

— 

2.61 

4.50 

2.68 

2.76 

3.19 

3.39 

2,82 

2.42 

3.05 

- 

- 

.35 

— 

3.09 

3.51 

3.14 

2.96 

3.11 

2.96 

2.90 

3.54 

2,45 

- 

- 

.40 

2.88 

2.79 

3,29 

3,53 

2.92 

3.07 

2.98 

4.54 

2.86 

2.79 

- 

- 

.45 

- 

- 

- 

2.99 

3.07 

3.03 

3.24 

- 

- 

- 

- 

- 

.50 

2.73 

2,66 

3.74 

2.86 

3.08 

2.97 

3.29 

- 

- 

2.84 

- 

- 

.55 

- 

- 

- 

2.96 

3.16 

2.61 

3.30 

- 

- 

- 

- 

- 

.60 

2.89 

2.55 

2.78 

3.87 

3,05 

2.98 

3.15 

- 

- 

3.55 

- 

- 

.65 

— 

— 

- 

- 

2,66 

2.53 

4.33 

- 

- 

- 

- 

- 

.70 

- 

2.96 

3.10 

3.30 

2.65 

3.50 

3.42 

- 

- 

3.30 

- 

3.18 

.75 

— 

- 

- 

- 

2.89 

3.24 

3.70 

— 

— 

- 

- 

- 

.80 

- 

2.54 

- 

3.34 

3.02 

2.95 

3.43 

- 

- 

2.78 

- 

- 

.85 

- 

— 

— 

- 

2.78 

2.14 

3.32 

- 

- 

- 

- 

- 

.90 

- 

2.89 

- 

3.35 

3.04 

2.38 

3.42 

- 

- 

- 

- 

- 

113.30 

2.49 

2.56 

2.91 

1.72 

2.32 

1.79 

2.07 

2.70 

2.37 

2.79 

- 

- 

.35 

2,72 

2.50 

3.17 

3.95 

3.10 

2.69 

3.95 

2.66 

3.13 

3,24 

- 

- 

.40 

2.57 

2.52 

3.50 

3.02 

3.05 

3.07 

3.20 

2.99 

2.90 

3.11 

- 

- 

.45 

- 

- 

- 

2.83 

2.74 

3.22 

3.33 

- 

- 

- 

- 

- 

.50 

2.79 

2.01 

3.31 

2.09 

2.65 

2.46 

3.87 

- 

- 

2,40 

- 

- 

.55 

- 

- 

- 

3.18 

2.92 

2,88 

3.50 

- 

- 

- 

- 

- 

.60 

2.76 

2.16 

3.15 

3.55 

2.94 

2.88 

3.67 

- 

- 

2.61 

- 

- 

.65 

— 

- 

- 

- 

2.71 

2.39- 

3.43 

- 

- 

- 

- 

- 

.70 

2.63 

2.61 

3.05 

2.53 

2.59 

2.52 

3.50 

- 

- 

3.02 

- 

- 

.75 

- 

- 

- 

- 

2.56 

2.54 

3.33 

- 

- 

- 

- 

- 

.80 

- 

- 

- 

2,93 

2.96 

2.52 

3.62 

- 

- 

2.74 

- 

- 

.85 

- 

- 

- 

- 

- 

2,93 

- 

- 

- 

- 

- 

- 

.90 

- 

— 

-i 

- 

- 

3.03 

- 

- 

- 

- 

- 

- 

115.27 

- 

- 

— 

- 

- 

- 

- 

2.89 

2,66 

- 

- 

- 

.30 

— 

— 

- 

- 

— 

- 

- 

3.38 

3,09 

- 

- 

- 

.35 

- 

— 

- 

- 

- 

- 

- 

2.81 

2.92 

- 

- 

- 

.40 

- 

- 

- 

- 

- 

- 

- 

3.07 

3,21 

- 

- 

- 

117.26 

2.58 

2.36 

3.28 

2.83 

1.67 

1.50 

3.40 

2.92 

2.65 

3.01 

- 

- 

.30 

2.64 

2.09 

3,08 

3.84 

2.33 

3.39 

3.64 

2.93 

3.10 

2.32 

- 

- 

.35 

2.67 

1.54 

3,45 

1.89 

2.07 

2.45 

3.79 

3.20 

3.00 

2.40 

- 

- 

.40 

2.67 

2.31 

2,98 

2.60 

2.72 

1.36 

3,35 

2.74 

3.30 

2.90 

- 

- 
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Table  I  (cont'd) 
Record  of  standardized  haul  factors  for  oblique  hauls  made 
with  plankton  nets  during    cruises  5701-5712,  1957 

Cruise  and  month 


5701 

5702 

5703 

5704 

5705 

5706 

5707 

5708 

5709 

5710 

5711 

5712 

Sta. 

Jan. 

Feb, 

Mar. 

Apr. 

•May 

Jime 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

117.45 

. 

« 

« 

2.85 

2.29 

1.28 

3.74 

_ 

^_ 

. 

_ 

.50 

2.64 

2.81 

3.12 

2.71 

2.80 

3.13 

3.34 

- 

— 

3.10 

_ 

. 

.55 

- 

- 

- 

3.11 

3.04 

2.58 

3.01 

— 

— 

— 

— 

. 

.60 

2.70 

2.42 

3.07 

2.63 

3.08 

2.46 

2.96 

— 

- 

2.04 

- 

— 

.65 

- 

- 

- 

- 

2.61 

2.38 

3.68 

- 

- 

— 

— 

_ 

.70 

2.77 

4.03 

3.21 

2.67 

2.27 

2.46 

3.30 

- 

- 

2.24 

— 

— 

.75 

- 

- 

- 

- 

2.69 

2.82 

3.37 

- 

- 

- 

- 

- 

.80 

- 

— 

- 

2.42 

2.68 

3.46 

3,64 

— 

- 

2.46 

— 

— 

.85 

- 

- 

— 

- 

- 

3.33 

- 

— 

- 

- 

- 

— 

.90 

- 

> 

- 

~. 

— 

3.21 

- 

— 

— 

— 

_ 

. 

118.39 

— 

— 

2.39 

2.15 

3.02 

2.41 

3.29 

_ 

_ 

2.38 

^, 

_ 

118525 

_ 

^ 

— 

_ 

_ 

. 

_ 

3,02 

2.54 

^ 

^ 

.^^ 

118530 

- 

- 

- 

— 

— 

- 

- 

3.19 

3.75 

— 

_ 

_ 

118^35 

- 

- 

- 

— 

- 

- 

- 

3.12 

3.48 

— 

— 

— 

119.33 

- 

- 

3.24 

3.08 

2.68 

2.74 

3.43 

2,90 

2.98 

2.60 

— 

_ 

120.25 

2.27 

2.98 

2,98 

2.45 

3.70 

2.52 

2.97 

2,96 

3.17 

2.52 

— 

— 

.30 

2.46 

2.93 

3.01 

2,14 

2.79 

3.30 

3.23 

3,34 

3.09 

2.11 

— 

— 

.35 

2.33 

2.43 

2.27 

1.90 

3.00 

1.71 

2.87 

2.13 

2.99 

2.27 

- 

— 

.40 

1.25 

2.35 

1.87 

- 

1.52 

1.79 

1.89 

2,03 

2,95 

1.67 

— 

- 

.45 

2.78 

2.77 

- 

- 

2.53 

3.21 

3.85 

2.93 

2.82 

2.80 

- 

- 

.50 

2.72 

2.76 

- 

2.89 

2.60 

2.53 

3.65 

- 

- 

2.72 

— 

- 

.55 

2.79 

2.35 

- 

2,65 

2.79 

2.26 

3.34 

— 

— 

- 

- 

— 

.60 

2.64 

3.16 

2.86 

3.35 

2.91 

3.68 

3.52 

- 

- 

3.01 

- 

— 

.65 

- 

- 

- 

- 

3.03 

3.43 

3.54 

— 

— 

- 

- 

- 

.70 

2.95 

3.01 

3.73 

2.45 

2.94 

2,87 

3.36 

- 

— 

3.26 

- 

- 

.75 

- 

- 

- 

- 

2.50 

3.49 

3.40 

- 

- 

- 

- 

— 

.80 

- 

2.45 

3.25 

3.05 

2.51 

2.31 

3.48 

— 

— 

2.93 

- 

- 

.85 

- 

— 

- 

- 

- 

2,82 

- 

- 

- 

- 

- 

- 

.90 

- 

- 

- 

— 

— 

3,05 

- 

- 

- 

2,97 

- 

- 

123.37 

2.46 

1.70 

3.24 

2.97 

1.96 

2.16 

2.90 

2.43 

3.37 

2.72 

- 

- 

.42 

2.77 

2.67 

2.99 

2.88 

2.70 

3.08 

3.13 

3.30 

3.17 

2.93 

— 

- 

.45 

- 

- 

- 

- 

— 

— 

- 

3.03 

3.23 

- 

- 

- 

.50 

2.84 

2.38 

3.00 

2.49 

- 

3.17 

2.91 

- 

- 

2.54 

- 

— 

.55 

- 

2.27 

2.89 

2.59 

- 

2,73 

3.09 

- 

- 

- 

- 

- 

.60 

2.72 

2.22 

2.83 

3.05 

- 

2.98 

3.09 

- 

- 

3.06 

- 

- 

.70 

— 

— 

- 

2.07 

- 

- 

3.30 

- 

- 

3,09 

- 

- 

.80 

— 

— 

— 

2.46 

- 

- 

3,00 

- 

- 

2.95 

— 

— 
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Table  I  (cont'd) 
Record  of  standardized  haul  factors  for  oblique  hauls  made 
wlth^ankton  nets  during  cruises  5701-5712,  1957 

Cruise  and  month 


5701 

5702 

5703 

5704 

5705 

5706 

5707 

5708 

5709 

5710 

5711 

5712 

Sta. 

Jan. 

Febo 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov, 

Dec, 

127.34 

2.44 

2.63 

3.05 

1.63 

2.91 

2.18 

2.15 

2,88 

3.37 

3.39 

_ 

,. 

.40 

2.73 

3.52 

3.75 

2.73 

2.73 

2.77 

3.05 

3.36 

3.46 

3.78 

- 

- 

.45 

- 

2.51 

2.74 

3.04 

3.57 

2.77 

3.24 

2.85 

3.78 

3.82 

- 

- 

.50 

2.63 

2.64 

3.15 

2.64 

- 

2.88 

3.12 

- 

- 

4.34 

- 

— 

.55 

- 

3.46 

3.37 

2.98 

- 

2.32 

3.23 

- 

- 

- 

- 

- 

.60 

2.82 

2.67 

3.41 

3.01 

- 

2.78 

2.90 

- 

- 

3.25 

- 

- 

.70 

- 

- 

— 

3.05 

- 

— 

3.53 

- 

- 

3.08 

— 

— 

.80 

- 

- 

- 

2.74 

- 

- 

3.17 

- 

- 

3.61 

- 

- 

130.30 

2.39 

1.60 

2.67 

1.74 

2.94 

2.59 

2.59 

2.68 

2.57 

3.35 

- 

- 

.35 

2.64 

2.18 

3.11 

2.10 

2.42 

3.10 

2.76 

2.97 

3.13 

4.28 

— 

— 

.40 

2.89 

2.61 

2.69 

2.83 

2.19 

3.13 

3.30 

2.75 

3.30 

5.25 

- 

- 

.45 

- 

- 

- 

2.9?.> 

- 

2.98 

2.95 

2.70 

4.54 

— 

— 

— 

.50 

2.83 

2.98 

3.41 

3.06 

2.77 

3.33 

3.08 

- 

- 

3.31 

- 

- 

.55 

- 

- 

- 

3.28 

- 

2.97 

2.79 

- 

- 

- 

- 

- 

.60 

2.87 

2.62 

3.05 

3.07 

2.74 

3.04 

3.48 

- 

— 

3.41 

— 

- 

.70 

- 

- 

- 

2.51 

- 

— 

2.95 

— 

— 

2.99 

— 

— 

.SO 

- 

- 

- 

2.87 

- 

- 

3.63 

- 

- 

3.87 

— 

— 

133.26 

2.83 

1.38 

2.56 

2.52 

2.33 

3.20 

2.72 

3.24 

3.01 

3.02 

- 

— 

.30 

2.64 

2.37 

2.73 

2.42 

2.32 

3.41 

3.33 

3.46 

3.53 

2,73 

- 

— 

.35 

2.81 

- 

3.22 

2.98 

— 

2.38 

3.42 

- 

— 

3.30 

- 

- 

.40 

2.67 

2.11 

2.87 

2.97 

2.65 

2.66 

3.43 

— 

- 

3.05 

- 

- 

.45 

- 

- 

- 

2.78 

- 

2.10 

3.61 

- 

- 

- 

- 

- 

.50 

- 

3.18 

3.24 

3.17 

3.14 

3.36 

3.38 

- 

— 

3.09 

- 

— 

.55 

— 

- 

- 

2.89 

— 

- 

- 

- 

- 

- 

- 

- 

.60 

- 

- 

- 

2.19 

- 

- 

3.12 

- 

- 

2.93 

— 

- 

.70 

- 

- 

- 

2.90 

- 

— 

3.20 

- 

— 

2,82 

— 

— 

.80 

- 

- 

- 

2.15 

— 

- 

3.13 

- 

- 

4.07 

- 

- 

137.23 

2.43 

2.13 

2.86 

1.65 

2.81 

2.62 

2.71 

2.67 

3.22 

3.63 

- 

— 

.30 

2.85 

2.49 

2.79 

3.30 

2.79 

2.63 

3.45 

3.03 

3.29 

3.71 

- 

- 

.35 

2.67 

2.46 

2.92 

- 

— 

2.45 

3.56 

— 

— 

3.65 

- 

— 

.40 

- 

2.20 

2.91 

2.38 

NS 

2.53 

3.74 

- 

- 

3.15 

- 

- 

.45 

- 

- 

- 

2.39 

- 

2.09 

3.30 

- 

- 

— 

- 

— 

.50 

- 

2.38 

3.15 

2.93 

2.42 

3.25 

3.30 

- 

— 

2.92 

- 

- 

.55 

- 

- 

- 

2.89 

- 

- 

- 

- 

- 

- 

- 

— 

.60 

- 

- 

- 

2.77 

- 

— 

3.06 

- 

- 

3.09 

- 

— 

.70 

- 

- 

- 

3.14 

- 

- 

3.16 

- 

- 

3.25 

- 

— 

.80 

- 

- 

- 

3.20 

- 

— 

2.86 

- 

- 

3.14 

- 

- 
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Table  I  (cont'd) 
Record  of  standardized  haul  factors  for  oblique  liauls  made 
with  plankton  nets  during  cruises  5701-5712,  1957 

Cmlse  and  month 

5701     5702     5703     5704     5705     5706     5707     5708     5709     5710     5711    5712 
Sta. Jan.     Feb.    Mar.    Apr.    May      June    July     Aug.     Sept.    Oct.    Wov.    Dec. 


140.30 

- 

2.05 

2.70 

2.35 

- 

2.17 

.35 

- 

1.83 

2.75 

2.53 

- 

3.34 

.40 

- 

2.85 

3.18 

2.04 

- 

2.78 

.45 

- 

- 

- 

2.28 

- 

- 

.50 

— 

3.37 

2.90 

2.51 

- 

3.83 

.55 

— 

- 

- 

2.56 

- 

- 

.60 

— 

- 

- 

2.99 

- 

- 

.70 

— 

— 

— 

2.86 

- 

— 

.80 

— 

— 

— 

2.48 

- 

- 

143.26 

- 

2.07 

2.94 

2.61 

- 

- 

.30 

- 

2.39 

3.31 

2.48 

- 

4.31 

.35 

- 

2.08 

2.44 

2.52 

- 

3.89 

.40 

- 

2.86 

3.07 

2.86 

- 

3.77 

.50 

- 

3.01 

3.13 

- 

- 

3.52 

147.20 

- 

3.09 

3.13 

2.99 

- 

- 

.25 

- 

3.63 

2.59 

2.88 

— 

— 

.30 

- 

2.87 

2.90 

2,98 

- 

- 

.35 

— 

— 

- 

2.85 

- 

— 

.40 

- 

2.26 

3.01 

2.46 

- 

- 

.45 

- 

— 

— 

2.59 

- 

- 

.50 

- 

- 

- 

3.02 

— 

— 

.55 

- 

- 

— 

3.41 

- 

— 

.60 

— 

- 

- 

2.41 

- 

- 

.70 

- 

- 

- 

2.80 

- 

— 

.80 

- 

— 

- 

2.89 

- 

- 

148.20 

— 

— 

— 

- 

- 

2.91 

.25 

- 

— 

— 

- 

- 

3.65 

.30 

— 

— 

— 

— 

— 

3.47 

.40 

— 

- 

— 

— 

- 

3.03 

.50 

- 

— 

- 

- 

- 

3.32 

150.16 

- 

— 

— 

2.89 

- 

- 

.19 

— 

2.07 

2.31 

- 

- 

- 

.20 

- 

- 

- 

2.97 

- 

- 

.25 

- 

3.08 

2.81 

2.69 

- 

- 

.30 

- 

- 

2.52 

2.87 

- 

- 

.35 

— 

3.38 

- 

2.77 

- 

- 

.40 

— 

2.29 

2.10 

3.24 

- 

- 
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Table  I  (cont'd) 
Record  of  standardized  haul  factors  for  oblique  hauls  made 
with  plankton  nets  during  cruises  5701-5712,  1957 

Crulae  and  month 

5701     5702     5703     5704     5705     5706     5707     5708     5709     5710     5711     5712 
Sta. Jan.      Feb.     Mar.    Apr.     May     Jime     July     Aug.     Sept.    Oct.     Nov.     Dec. 


153.16 

- 

1.84 

- 

2.47 

- 

2.98 

- 

2.78 

.20 

- 

3.40 

- 

3.31 

- 

2.98 

- 

3.25 

.25 

- 

- 

- 

2.17 

- 

2.46 

- 

- 

.30 

- 

3.01 

- 

3.11 

- 

2.02 

- 

- 

.35 

- 

- 

- 

2.40 

- 

- 

- 

- 

.40 

- 

2.25 

- 

1.92 

- 

2.58 

- 

- 

.45 

- 

- 

- 

2.72 

- 

- 

- 

- 

.50 

— 

- 

- 

2.99 

- 

- 

- 

- 

.55 

- 

- 

- 

2.53 

- 

- 

- 

- 

.60 

- 

- 

— 

2.15 

- 

- 

— 

— 

157.10 

- 

1.13 

- 

- 

- 

- 

- 

- 

.If 

- 

- 

- 

2.79 

- 

3.32 

- 

2.97 

.20 

- 

3.51 

- 

2.74 

- 

2.78 

- 

2.38 

.25 

- 

- 

- 

2.86 

- 

2.77 

- 

- 

.30 

- 

2.94 

- 

2.72 

- 

2.90 

- 

- 

.35 

- 

- 

— 

2.69 

- 

- 

- 

- 

.40 

— 

— 

— 

2.80 

- 

2.-57 

- 

- 
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RECORD  OF  SARDINE  EGGS,  1957 

A  listing  of  aU  hauls  containing  sardine  eggs  in  the  1957  plankton  samples 
obtained  on  CCOFI  cruises  is  contained  In  table  n.    The  eggs  at  each  station  are 
reported  by  age  in  days  (A  to  D;  see  below)  for  two  categories,  normal  and  total. 
Abnormal  eggs  have  embryos  that  are  stunted  and  misshapen,  either  due  to 
mechanical  Injury  during  collection  (rupture  of  the  vitelline  membrane)  or  to  a 
diseased  condition  of  the  eggs.    Deteriorating  eggs  are  eggs  in  such  poor  condi- 
tion that  they  cannot  be  classified  with  certainty. 

The  age  categories  into  which  sardine  eggs  are  separated  are  the  following: 

A  -  Eggs  spawned  within  24  hours  of  colleQiipn 

B  -  Eggs  spawned  within  24. 1  to  48  hours  of  collection 

C  -  Eggs  spawned  within  48. 1  to  72  hours  of  collection 

D  -  Eggs  spawned  within  72,1  to  96  hours  of  collection 

Unclassified  (Unci.)  -   deteriorating  eggs  that  cannot  be  aged  with  certainty, 

A  dash  (-)  in  table  n  indicates  that  the  category  was  not  represented  at  a 
station,  either  actually  or  potentially. 

Considerable  publicity  has  been  given  to  the  warming  that  occurred  in  the 
CCOFI  area  during  1957  and  which  has  continued  to  the  time  of  writing  this 
report  -  May  1959  (Progress  Report,  1  July  1956  to  1  January  1958,  California 
Cooperative  Oceanic  Fisheries  Investigations,  sponsored  by  the  State  of  Cali- 
fornia Marine  Research  Committee,  pp.  7-26).    The  temperatures  at  which  sar- 
dine eggs  were  obtained  during  1957  are  given  by  month  and  area  in  text  table  3. 
A  comparison  with  average  "spawning"  temperatures  by  area  for  the  preceding 
six  years  (1951-1956)  foUows: 


1957  season 


Area 


Number  of 
observations 


Average 
temperature 


Average 
temperature 
(1951-1956)    Difference 


60-77  (complete  season)  3 

80-93  (complete  season)  16 

97-107  (complete  season)  15 

110-120  (main  spawning  period)  11 

(late  season  spawning)  16 

123-137  (main  spawning  period)  8 

(late  season  spawning)  6 

140-157  (complete  season)  0 


13.4 
15.0 
15.4 
16.4 
20,8 
16.6 
21.0 


14.7 
15.1 
15.4 

18,1 
15.7 
18.0 
18.7 


+0.3 
+0.3 
+1.0 
+2,7 
+1.1 
+3.0 


18 


In  the  northern  half  of  the  spawning  area  (lines  80-107)  in  1957,  sardine 
eggs  were  obtained  at  temperatures  which  averaged  only  O.S'C  higher  than  during 
the  previous  six  years.    In  the  southern  half  of  the  spawning  area  (lines  110-137), 
water  temperatures  at  the  stations  having  sardine  eggs  averaged  a  full  degree 
higher  during  the  main  spawning  period  (January  through  June),  and  2.7°C  to  S.O^C 
higher  during  the  late  spawning  period  (July  through  October),    Hence,  the  Increased 
water  temperatures  during  1957  were  reflected  mainly  in  the  southern  half  of  the 
spawning  distribution. 


The  distribution  and  relative  abundance  of  sardine  eggs  in  1957  are  illustrated 
in  figure  2.    The  abundance  shown  for  each  station  represents  the  cumulative 
standard  haul  total  of  sardine  eggs  at  the  station  during  the  year.    Stations  (open 
circles)  without  shading  had  no  sardine  eggs  in  the  plankton  hauls  taken  during  the 
year. 

Occurrences  and  abundance  (standard  haul  totals)  of  sardine  eggs  are  summar- 
ized by  month  and  area  in  text  table  4.    Sardine  eggs  were  taken  in  fewer  hauls 
than  in  any  recent  year;  occurrences  during  1957  numbered  76,  as  compared  to  144 
in  1956,  186  in  1955,  and  309  in  1954.    The  decrease  in  occurrences  in  1957  reflects, 
in  part  at  least,  a  decrease  in  abundance  of  spawning  sardines.    Coverage  of  spawn- 
ing areas  was  as  thorough  in  1957  as  in  preceding  years,  except  1954.    (Coverage 
in  1954  was  more  intensive  than  at  any  time  before  or  since.) 

The  distribution  of  spawning  between  the  several  subareas,  however,  has  been 
fairly  similar  during  the  past  three  seasons.    This  is  shown  in  the  following  summary: 


1955 


1956 


1957 


Station 

Occur- 

Occur- 

Occur- 

lines 

rences 

Number 

Percent 

rences 

Number 

Percent 

rences 

Number  Percent 

60-77 

0 

0 

0 

0 

0 

0 

3 

201 

0.6 

80-93 

39 

6,007 

13.3 

29 

11,739 

11.9 

16 

5,914 

18,9 

97-107 

69 

16,156 

35.7 

53 

34,043 

34.6 

15 

8,883 

28.4 

110-120 

60 

18,763 

41.4 

47 

41,969 

42.7 

28 

12,723 

40.7 

123-137 

13 

3,963 

8.8 

13 

10,532 

10.7 

14 

3,552 

11,4 

140-157 

5 

309 

0.7 

2 

44 

0.1 

0 

0 

0 

Total    186        45,198       99.9 


144         98,327      100.0 


76         31,273     100,0 


It  is  convenient  to  divide  sardine  spawning  Into  two  major  centers:    one  off  southern 
California  and  northern  Baja  California  (station  lines  80-107),  the  other  off  central 
Baja  California  (station  lines  110-137),    The  two  centers  have  been  of  about  equal 
importance  in  each  of  the  above  seasons.    In  1955,  49  percent  of  the  eggs  were  ob- 
tained in  the  northern  center;  in  1956  the  percentage  was  46  percent;  in  1957  it  was 
48  percent. 
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Table  U 

Record  of  sardine  eggs 

,  1957 

Number  of  normal 
ABC 

eggs 
D 

Total  number  of 

eggs 

station 

A 

B 

C 

D 

Unci. 

n 

Cruise  5701 

• 

117.26 

0 

3 

5 

- 

0 

3 

6 

- 

0 

8 

120.25 

9 

0 

0 

- 

9 

0 

0 

- 

0 

9 

123.37 

0 

12 

- 

- 

0 

12 

- 

- 

0 

12 

Total 

9 

15 

5 

- 

9 

15 

5 

- 

0 

29 

Cruise  5702 

>. 

103.30 

190 

2,353 

1,333 

- 

380    2 

,924    1 

,673 

- 

0 

4,977 

120.25 

0 

6 

6 

- 

0 

6 

6 

- 

0 

12 

120.40 

0 

2 

0 

- 

0 

4 

0 

- 

2 

6 

123.37 

76 

8 

- 

- 

113 

10 

- 

- 

0 

123 

127.34 

0 

32 

- 

- 

0 
493    2 

32 
,976    1 

,679 

- 

0 
2 

32 

Total 

266 

2,401 

1,339 

- 

5,150 

Cruise  5703 

>, 

83.48 

0 

0 

0 

0 

0 

5 

2 

0 

2 

9 

90.60 

0 

0 

0 

0 

0 

0 

6 

0 

0 

6 

97.30 

15 

40 

46 

- 

35 

40 

66 

- 

0 

141 

100.29 

0 

0 

4 

0 

0 

0 

4 

0 

4 

8 

103. 30 

0 

23 

176 

20 

0 

26 

182 

23 

0 

231 

103.35 

0 

3 

- 

- 

0 

3 

— 

— 

0 

3 

107.32 

3 

0 

0 

- 

3 

0 

0 

- 

0 

3 

117.30 

0 

0 

0 

9 

0 

e 

0 

9 

3 

12 

117.35 

0 

0 

28 

- 

0 

0 

28 

— 

0 

28 

120.25 

0 

42 

— 

- 

6 

42 

- 

— 

0 

48 

127.34 

0 

0 

3 

- 

0 

0 

3 

- 

0 

3 

Total 

18 

108 

257 

29 

44 

116 

291 

32 

9 

492 

Cruise  5704 

.. 

90.55 

0 

27 

0 

- 

0 

27 

0 

- 

0 

27 

93.45 

0 

0 

49 

- 

0 

0 

61 

— 

0 

61 

93.50 

104 

254 

313 

- 

164 

284 

522 

- 

15 

985 

97.30 

104 

0 

- 

- 

309 

0 

- 

- 

0 

309 

100.29 

0 

16 

52 

0 

0 

79 

83 

5 

0 

167 

103.30 

0 

46 

1 

- 

0 

133 

8 

- 

0 

141 

123.42 

0 

0 

12 

- 

0 

0 

12 

- 

0 

12 

Total         208         343        427  0  473         523         686  5  15       1,702 
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Table  n  (cont'd) 
Record  of  sardine  eggs,  1957 


Number  of  normal  eggs 


Station 

A 

B 

C 

D 

A 

B 

C 

D 

Unci. 

n 

Cruise  5705 

(; 

83.55 

0 

496 

592 

- 

0 

686 

803 

— 

68 

1,557 

83.60 

0 

0 

0 

- 

0 

3 

12 

— 

0 

15 

87.50 

2 

0 

- 

- 

2 

0 

- 

- 

0 

2 

90.28 

38 

5 

0 

- 

102 

5 

0 

— 

0 

107 

90.55 

92 

92 

- 

- 

138 

184 

- 

— 

0 

322 

93.30 

0 

0 

4 

- 

0 

0 

12 

— 

0 

12 

97.30 

0 

424 

27 

- 

0 

1 

,191 

874 

— 

593 

2,658 

97.32 

0 

0 

19 

- 

0 

0 

22 

- 

0 

22 

100.33 

0 

0 

34 

- 

0 

0 

77 

— 

0 

77 

120.25 

22 

41 

- 

- 

26 

41 

- 

— 

4 

71 

120.50 

0 

0 

0 

- 

0 

0 

3 

- 

0 

3 

127.34 

0 

9 

87 

- 

0 

15 

151 

- 

0 

166 

133.25 

0 

9 

0 

- 

0 

9 

0 

- 

0 

9 

137.23 

315 
469 

112 
1,188 

0 
763 

- 

1,304 

224 

0 

- 

0 

1,528 

Total 

1,572 

2 

,358 

1,954 

- 

665 

6,549 

Cruise  5706 

1  ♦ 

67.55 

0 

0 

0 

6 

0 

0 

0 

6 

0 

6 

77.55 

0 

24 

87 

57 

12 

27 

90 

60 

0 

189 

77.60 

0 

0 

6 

- 

0 

0 

6 

— 

0 

6 

90.65 

227 

68 

3 

- 

603 

87 

6 

- 

0 

696 

93.27 

0 

0 

- 

— 

7 

0 

- 

- 

0 

7 

93.55 

7 

3 

3 

- 

20 

3 

3 

- 

0 

26 

120.25 

0 

2 

- 

— 

0 

2 

- 

- 

0 

2 

120.45 

0 

0 

- 

- 

0 
642 

3 
122 

105 

66 

0 
0 

3 

Total 

234 

97 

99 

63 

935 

Cruise  5707 

. 

82.47 

3 

1,750 

— 

— 

3 

\ 

,821 

- 

- 

0 

1,824 

97.30 

22 

8 

- 

— 

76 

24 

- 

- 

2 

102 

103.30 

0 

3 

11 

- 

0 

3 

27 

- 

0 

30 

107.32 

0 

7 

- 

- 

0 

14 

- 

- 

0 

14 

117.26 

422 

119 

- 

- 

589 

136 

- 

- 

0 

725 

120.25 

1. 

,307 

1,782 

- 

- 

1,485 

\ 

,907 

- 

- 

0 

3,392 

120.30 

472 

2,862 

- 

— 

562 

2 

,956 

- 

- 

0 

3,518 

120.40 

0 

146 

- 

- 

0 

172 

- 

- 

0 

172 

123.37 

9 

38 

- 

- 

9 
2,724 

7 

38 
,071 

27 

. 

0 

2 

47 

Tota. 

2, 

,235 

6,715 

11 

_ 

9,824 

24 

Table  H  (cont'd) 
Record  of  sardine  eggs ,  1957 

Number  of  normal  eggs  Total  number  of  eggs 

Station A  B  C  D A  B  C  D       Unci.  n 

Cruise  5708: 

113.30  0  8  -  - 

120.25  477  -  -  - 

120.30  0  57  -  - 

120.35  2  87  -  - 

120.40  6  49  -  - 

123.37  54  -  -  - 

127,34  0  881 

127.40  0  0  -  - 


0 

8 

524 

- 

0 

77 

4 

119 

12 

51 

103 

- 

0 

1,241 

0 

3 

0 

10 

70 

134 

6 

0 

23 

- 

8 

. 

0 

8 

0 

524 

0 

77 

2 

125 

0 

63 

2 

105 

0 

1,241 

0 

3 

Total  539  1,082  -  -  643  1,499  -  _            4       2,146 

Cruise  5709: 

113.30               02--  02-- 

120.25  653  -  -  -  1,373 

120.30  241  -  -  -  420  -  -  - 

120.35  724  -  -  -  1,851  _  _  _ 

123.37  111  -  -  -  256  -  -  - 


0 

2 

0 

1,373 

22 

442 

0 

1,851 

7 

263 

Total  1,729  2  -  -       3,900            2            -            -          29       3,931 

Cruise  5710: 

119.33  0  10  -  - 

120.25  44  70  -  - 

120.30  6  0  -  - 

120.35  23  -  -  - 

123.37  8  -  -  - 


0 

10 

0 

204 

6 

12 

0 

23 

0 

8 

Total  81  80  -  -  107        144  -  -  6  257 

Cruise  5711: 
83.55  5  0  -  -  14        244  -  -  0  258 


Total  5  0  -  -  14        244  -  -  0  258 

Cruise  5712:  0 
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Figure  3. — Sardine  larvae,  1957:    Distribution  and  relative  abundance. 
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RECORD  OF  SARDINE  LARVAE,  1957 

Sardine  larvae  are  grouped  by  size  classes  in  table  III,  which  have  the 
following  midpoints  and  ranges: 


Midpoint 

Range 

Midpoint 

Range 

(in  mm.) 

(In  mm.) 

(in  mm.) 

(in  mm.) 

3.00 

2.00-4.25 

12.75 

12.26-13,25 

4.75 

4.26-5.25 

13.75 

13.26-14.25 

5.75 

5.26-6.25 

14.75 

14.26-15.25 

6.75 

6.26-7.25 

15.75 

15.26-16.25 

7.75 

7.26-8.25 

17.25 

16.26-18.25 

8.75 

8.26-9.25 

19.25 

18.26-20.25 

9.75 

9.26-10.25 

21.25 

20.26-22.25 

10.75 

10.26-11.25 

23.25 

22.26-24.25 

11.75 

11.26-12.25 

25.25 

24.26-26.25 

Dls.  -  Disintegrating  larvae  that  cannot  be  measured  accurately. 

The  distribution  of  sardine  larvae  in  1957  is  illustrated  In  figure  3.    Stations 
occupied  during  the  year  are  shown  as  open  circles.    Four  categories  of  abundance 
(other  than  0)  are  used.    The  value  shown  for  a  station  is  the  cumulative  standard 
haul  total  of  sardine  larvae  taken  in  all  occupancies  during  the  year. 

There  were  considerably  more  hauls  containing  sardine  larvae  in  1957  than 
eggs:    175,  as  compared  to  76,    The  distribution  of  catches  of  eggs  and  larvae  is 
summarized  by  area  in  the  following  table: 


Sardine  eggs 

Sardine  larvae 

occur- 

num- 

occur- 

num- 

Statlon lines                rences 

ber       percent 

rences 

ber 

percent 

60-77  (complete  season) 

3 

201         0.6 

6 

94 

1.0 

80-93  (complete  season) 

16 

5,914       18.9 

21 

2,028 

20.6 

97-107  (complete  season) 

15 

8,883       28.4 

22 

757 

7.7 

110-120  (Jan. -June) 

11 

202         0.6 

35 

1,364 

13.9 

(July -Oct.) 

17 

12,521       40.0 

48 

3,889 

39.6 

123-137  (Jan.-^une) 

8 

1,885          6.0 

21 

957 

9.7 

(July -Oct.) 

6 

1,667          5.3 

10 

316 

3.2 

140-157  (complete  season) 

0 

12 

428 

4.3 

Total 


76         31,273       99.8 


175 


9,833        100.0 
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As  has  been  noted  in  previous  reports ,  the  center  of  dlstrlbuticHi  of  sardine 
larvae  tends  to  be  somewhat  south  of  the  distribution  of  eggs,  due  to  the  pre- 
dominantly southward  transport  of  eggs  and  larvae.    Off  California  and  northern 
Baja  California  (lines  60-107)  there  were  49  occurrences  of  larvae  to  34  of  eggs, 
or  a  ratio  of  occurrences  of  larvae  to  eggs  of  1.4.    Off  central  Baja  California 
(lines  110-137)  there  were  114  occurrences  of  larvae  to  42  occurrences  of  eggs, 
or  a  ratio  of  2.7  occurrences  of  larvae  to  each  occurrence  of  eggs.    Only  larvae 
were  obtained  off  southern  Baja  California  (lines  140-157). 

The  temporal  distributions  of  eggs  and  larvae  agree  quite  well.    In  the  nor- 
thern part  of  the  range  (lines  60-77),  eggs  were  obtained  in  Jime,  larvae  In  June 
and  July  (text  table  5).    Off  southern  California,  eggs  were  obtained  during  March 
through  July  and  in  October;  larvae  were  taken  in  April  through  July  and  October; 
off  northern  Baja  California  (lines  97-107)  eggs  and  larvae  were  taken  during 
February  through  July;  off  central  Baja  California  eggs  and  larvae  were  taken 
throughout  the  period  of  sampling. 

Larger  sardine  larvae  (i.e. ,  larvae  12.26  mm.  and  larger)  were  markedly 
more  abundant  in  the  southern  part  of  the  distribution.    In  fact,  larger  larvae 
were  taken  in  the  northern  half  of  the  spawning  distribution  (lines  60-107)  only 
during  June  and  July,  but  were  taken  on  all  cruises  off  central  and  southern  Baja 
California  except  May  and  July,    The  larger  larvae  occurred  in  greatest  abun- 
dance in  February  and  September. 


Larger  sardine  larvae  (standard  haul  totals) 


CalLfomia  and  northern 

Baj 

ia 

Central  and  southern  Baja 

( 

California 

(lines  60-107) 

California 
12.26- 

(lines 
15.26 

110- 
mm. 

-157) 

L2.26- 

15.26  mm. 

15 

.25  mm. 

and  over 

Total 

15.25  mm. 

and  over 

Total 

January 

0 

0 

0 

40 

6 

46 

February 

0 

0 

0 

216 

74 

290 

March 

0 

0 

0 

2 

43 

45 

April 

0 

0 

0 

3 

5 

8 

May 

0 

0 

0 

0 

0 

0 

June 

12 

40 

52 

0 

4 

4 

July 

0 

4 

4 

0 

0 

0 

August 

- 

- 

- 

27 

6 

33 

September 

- 

- 

- 

91 

27 

118 

October 

0 

0 

0 

5 

7 

12 

November 

0 

0 

0 

- 

- 

- 

December 

0 

0 

0 

- 

- 

- 

Total 


12 


44 


56 


384 


172 


556 
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Figure  4. — Anchovy  larvae,  1957:    Distribution  and  relative  abundance. 
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RECORD  OF  ANCHOVY  LARVAE,  1957 

The  larvae  of  the  northern  anchovy,  Engraulis  mordax,  are  recorded  by 
size  In  table  IV.    The  size  classes  are  similar  to  those  used  for  sardine  larvae 
except  for  the  two  smallest  size  categories  which  have  the  following  midpoints 
and  ranges: 

Midpoint  Size  range 

(mm.)  (mm.) 

2.50  1.76-3.25 

3.75  3.26^.25 

The  distribution  and  relative  abundance  of  anchovy  larvae  are  illustrated 
in  figure  4.    The  value  for  each  station  is  the  cumulative  standard  haul  total 
for  the  year. 

Anchovy  larvae  ranked  first  in  abundance  in  1957,  as  in  all  recent  years. 
The  average  number  of  anchovy  larvae  taken  per  haul  has  been  exceptionally 
constant  during  the  past  three  years : 

Total  hauls                                             Total  anchovy  larvae       Average 
Year taken Occurrences (standard  haul  totals)      per  haul 

1955  1,375  616  140,183  102 

1956  1,397  536  134,931  97 

1957  1,493  580  146,631  98 

In  the  previous  report  in  this  series,  the  unusual  distribution  of  anchovy 
larvae  during  1956  was  noted.    During  that  year,  considerably  fewer  anchovy  lar- 
vae were  taken  in  the  northern  half  of  the  survey  area  (lines  60-107)  than  in  the 
southern  portion.    The  most  unusual  feature  of  the  distribution  was  the  presence 
of  large  numbers  of  larvae  off  southern  Baja  California  (lines  140-157),  an  area 
in  which  anchovy  larvae  are  usually  uncommon. 

1955  1956  1957 


Percent 

Percent 

Percent 

Station  lines 

Number 

of  total 

Number 

of  total 

Number 

of  total 

60-77 

38 

0.03 

629 

0.5 

206 

0.1 

80-93 

30,147 

21.5 

17,838 

13.3 

79,923 

54.5 

97-107 

30,092 

21.5 

8,463 

6.3 

10,791 

7.4 

110-120 

68,568 

48.9 

61,565 

45.8 

32,583 

22.2 

123-137 

11,269 

8.0 

20,884 

15.1 

23,014 

15.7 

140-157 

69 

0.05 

25,552 

19.0 

114 

0.1 

Total  140,183  99.98  134,931      100.0  146,631         100.0 
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Only  a  few  anchovy  larvae  were  taken  off  southern  Baja  California  in  1957  - 
less  than  0.1  percent  of  the  number  taken  in  the  CCOFI  survey  area,  as  compared 
to  19.0  percent  in  this  area  in  1956.    A  much  higher  percentage  of  the  larvae  were 
taken  in  the  northern  half  of  the  survey  area  (station  lines  60-107),  however:    62.0 
percent  as  compared  to  20.1  percent  in  1956.    Water  temperatures  in  the  upper 
mixed  layer,  the  stratum  in  which  anchovy  larvae  occur,  were  higher  in  1957  than 
in  1956,  especially  in  the  area  off  central  and  southern  Baja  California,    The  north- 
ward shift  in  larval  distribution  is  probably  related,  directly  or  Indirectly,  to  the 
increase  in  water  temperatures  in  the  CCOFI  area. 

The  abundance  of  anchovy  larvae  in  different  parts  of  the  CCOFI  survey  area 
in  1957  is  summarized  by  month  in  text  table  6,    Almost  a  third  of  the  larvae  were 
obtained  during  the  peak  month,  February.    This  was  the  month  of  peak  abundance 
in  all  major  subareas,  an  unusual  circumstance  as  can  be  seen  by  comparing  the 
1957  areal  abundance  with  that  given  for  1956  (Ahlstrom  1958,  text  table  5)  or 
1955  (Ahlstrom  and  Kramer  1957,  text  table  4),    Anchovy  spawning  ordinarily 
takes  place  throughout  the  year  in  the  area  between  Point  Conception  and  Point 
San  Juanico  (station  lines  80-137),    There  was  a  marked  decrease  in  the  number 
of  larvae  in  the  southern  part  of  the  range  (lines  123-137)  during  the  latter  part  of 
the  year.    There  were  only   three  occurrences  in  64  hauls  taken  in  this  area  dur- 
ing August  through  October,  and  these  contained  only  small  numbers  of  larvae. 
The  increase  in  temperatures  in  this  area  (S^C  higher  than  the  average  of  the  pre- 
ceding six  years  during  these  months)  may  account  for  the  decrease  In  anchovy 
larvae. 

The  monthly  abundance  of  anchovy  larvae  during  1957  is  compared  with  that 
of  the  preceding  four  years  in  text  table  7,    Throughout  the  five-year  period,  more 
anchovy  larvae  were  taken  during  the  winter  months  (January -March)  than  in  the 
other  seasons.    Coverage  during  the  last  five  months  of  the  year  has  varied  in 
intensity  during  this  period,  but  in  no  year  was  it  as  thorough  as  during  the  earlier 
months,  hen(  t  abimdance  during  these  months  is  underestimated.    Even  allowing 
for  this  fact,  tnere  is  a  marked  decrease  in  numbers  of  larvae  during  the  summer 
and  fall  months  as  compared  to  the  other  two  seasons. 

The  abundance  of  anchovy  larvae  of  different  sizes  is  summarized  for  the 
five-year  period,  1953-1957,  in  text  table  8.    A  comparison  of  the  larger  larvae 
(12.26  mm.  and  over)  is  as  follows: 

Year         Standard  haul  total Larvae  over  12,26  mm.       Percent  of  total 

2,294  2.31 

4,366  2,71 

3,773  2.69 

4,599  3.41 

4,253  2.90 
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1953 

99,160 

1954 

161,326 

195*5 
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1956 
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1957 
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Text  table  7. — Monthly  abundance  of  anchovy  larvae 
1953-1957,  based  on  standard  haul  summations 


Month 


Total 


1953 


1954 


1955 


19B6 


1957 


January 

12,820 

24,853 

40,143 

8,847 

10,499 

February 

16,199 

32,709 

30,951 

29,136 

48,261 

March 

15,841 

34,314 

25,081 

16,642 

14,328 

April 

6,920 

32,833 

16,490 

22,857 

20,232 

May 

3,496 

12,494 

4,201 

11,937 

20,796 

June 

4,886 

6,497 

12,656 

18,261 

18,407 

July 

5,639 

8,661 

7,058 

14,717 

8,886 

August 

2,856 

1,875 

- 

9,635 

1,446 

September 

3,009 

- 

720 

373 

35 

October 

6,096 

1,248 

647 

825 

862 

November 

7,470 

- 

1,155 

1,424 

2,371 

December 

13,928 

5,842 

1,086 

277 

508 

99,160         161,326         140,188         134,931         146,631 


Text  table  8.— Abundance  of  anchovy  larvae  by  sixe  categories, 


Size  (mm.' 

1953 

1954 

1955 

1956 

1957 

2.50 

15,112 

33.466 

19,707 

13,993 

19,983 

3.75 

19,453 

24,407 

29,109 

21,246 

23,640 

4.75 

17,462 

19,898 

17,187 

15,463 

19,915 

5.75 

12,153 

19,428 

18,540 

14,635 

18,276 

6.75 

10,474 

19,992 

15,738 

16,710 

17,126 

7.75 

7,780 

14,596 

12,646 

15,105 

14,592 

8.75 

5,764 

10,747 

9,691 

12,351 

11,930 

9.75 

4,283 

6,902 

6,850 

9,946 

8,422 

10.75 

2,627 

4,406 

4,386 

6,839 

5,179 

11.75 

1,619 

2,848 

2,392 

4,027 

3,237 

12.75 

804 

1,812 

1,458 

2,159 

1,817 

13.75 

562 

999 

838 

1,046 

942 

14.75 

325 

639 

523 

535 

587 

15.75 

187 

371 

302 

274 

302 

17.25 

236 

304 

412 

310 

381 

19.25 

70 

178 

144 

217 

119 

21.25 

42 

37 

43 

15 

66 

23.25 

68 

26 

53 

43 

39 

Disintegrated 

139 

270 

169 

17 

78 

Total 


99,160         161,326         140,188         134,931         146,631 


40 


mO>0000>T}«01t£>tOO>l/5.-t'^|>-t>-^(3>lAT*««3COOOiMCO«H01l0^i-lt*'^«0 


5: -5 


o 
o 


o 
H 


in 


in 
in 


5  < 
o  • 

T3    I 


in 


e<5.HeqtO(M50t-(M 


TjiT*^-^eqo>coo»cD(N(NinQoinc<i 

0>«ino-«tle-l<DCT  r-l(N  <-IIN(N 

in  t-  oj  o  .-(  CO  rH 


o  o  o 
rt   o   o 

GO    (O    <-< 


oo  o  in  c^  in 


t-  in 


n   T)< 

in 

00 

in 

in 

to  CO 
■^   t-* 

00 

in 

lO 
04 


«D    <N    CO    t-    T}<    ift 


C^    lO    CO    O    iH    00 

«o  tH  eq  iH 


lO    O    t>    ^    r-t 


CO    CO 

5 ''* 


CO    o 


M  to 


in  in  o  th  o)  c^  00 

1-1    Cl    i-l    M    cq  .H 


t-    N    .-I 


t£>    00 
iH    ITS 


5 


oooi-^-^int-c^ai 


cocOiHinoocvioooo 

■^  t>  C<I  00  iH     iH  CO 


cq  00  b-  -i^  <N  It 

in  t-  o  CO  CO  in 

GO  -^  i-i  in  T-H 


OJ  N  CO 

cq  i>  co' 


lH  Ti"  Tjl  -.Jl 
Tj<  »H  CO  CO 

CO  o^  in  in 


00    in  in 


in 


00  CO  in  in 
IN  IN  <N  in 


to  GO  CO  -^ 

in  IN  IN  t-' 


to  in  in 
(N  ei  in 


IN  O  O  00 


r-t  in  CM  t- 

cq  -^  CO  00 


oo  to  to  eg 


at   CM 

CM  00 


00r-(  OlQ0-^in.HiH 

■^00  NQOCOOJiHOO 

CO      in  o  in  ■*  CM 

CM  »H     ^ 


05  tH  f-H  t-  00  •<:J* 

iH  o  IN  oi  in  in 

CM  00  CO  O  fH 

CM  CO  CO 


CO 


o>  00 
•*  eg 


in  ui 


o 
in 


00  cq  t-  o 

o>  i-I  CM  in 

r^  iH  ■*  eo 

t-  N  eg 


»H  f-H 
CO  CM 


00  to 
co'  in 


00  to  CO  to 
OS  ^  to'  in 


to  CO 
in  ■<i' 


CO  to     CO  0>     CO 
<3  lO     lO  O     to 

a>  CO      00    t- 

CM  to  OO  »H  in     CO  00 

O) 
CO 
iH  eg 

■^egoococMt-0000 

t-o-^intoinoicM 
o  o  •*        ■* 

CM  iH  CO 

fH  CM  00  GO  1-4     CO 


CO  t>  to  CO  OS 


incMinooinotoomooo 

COCOCO'^COCO-^J'CMCOCO^intO 


eg 


oinoininot>cM 
eocOTjiii*intoco-^ 


CO 

CO 

o> 

in 

00 
CM 

00 
CM 

.-1 

CO 

o 

o 

00 

CO 

r-l 

eg 

eg' 
eg 

• 

f-l 

■* 

in 

CM 

eg 

00 

o» 

t- 

to 

ei 

tH 

r-l 

o> 

o 


00 


CO 
CM 


to 

to' 
f-l 


o  o  in  o 
•<t  in  CM  CO 


2S 
o  S 


o 
H 


41 


o 
H 


OOOlOOOf-<'^t-t-C^C0005l0005lOOOQOt-lO'^0>t-COr- 


CO  o]  to 
o  Tt<  n 

.H     r-*    CO 


oo  la  (4  o  in  M 

in  in  .-J  00 


to    O    <0    (N    <0 


t~  n  CO  to  in  t* 


tjimo^iNiO^ttN''' 


■* 
■^ 


2 

§  s 

H   o 

u 
o 
o 


a 
a 


o 

i 


-H    M    ■* 

iM  >H  eq 


00     CO 

to  o 


in 


to    (M 


O    O 
00    t- 


r-l    in    ■<(•    M    O    r-l 


t-    CO    N    (N    00 

Tji        in  iH  1-1 


M    00    O 

^    i-H    00 

■^    00    Oi 


CO  in 


CO    •* 


^    CO    CO 

in  c^  ca 


<N     00 

to  ,-i 


<N    to 


la 


CO  b-  in 
1-1  N  in 


■<ii' 

CO 


CO 

to* 


IN  in  T|<  Ti< 


t-  CO  in 


rH  Tf   in    -"Jl   N 

00  to    CO    iM    t- 


00  in  m 

I-J     T(<      l-I 


S 


o  evi  o>  o>  o  (N 

Oo'    to    in    IN    CO    r^ 


00    ■*  t- 

to    -Tf  <» 


la 

t- 

to 


iif   o    cq    to    O    CO 


rHOOQOiHOCO-^O 


0>  O  O  O  (N  ■* 
■>!<  0>  rH  ■*  ,-1  in 


o>  ■*  00 

■*  in  t- 


in  CO  o  t-  in 
to    c^  (N  evi 


in 

IN 


a>ooo>*HrHoomocoo 

tOTjicOOOrHNincOlNCo' 
rHCOC^r-lTilCOtOOeO 
iH    CO    00 


tot-oinco        ciint- 

00    r4    CO 

IN  in  o 

r-l  iH    CO    O 

tH 

OO'^O-^OOiHtOCOrH 

totOTjiooosinoic^ 

i*(N05C0T|<tOC0in 


00  CO 

■^   in 


M  00  00  -^ 


to  ■^  in 

r-l  N  IN 


O  00  o> 


00  O  Ol  ^ 


^  in  rH  t- 

in  N  ■>*•  ■* 


rH 

1-i 
CM 

co 

CO 

CM 

in 

CM 

CO 

CO 

CO 

in 

e- 

o> 

t- 

to 

CM 

^ 

to 

00 

00 

o 

CO 

otcoairHiifomoo 


0>  rH  m 
O  CM  to 


O  IN  00 

cm'  rH  •* 

rH  rH  ■* 

0>  OO  CM 

I>  T*  t- 

rH  -*  to 

t-  ^  to 


^ 


IN  OS 
CM  00 


to 
to 


CM  ■*  to  • 


CM 

m 
m 

to 

CM 

rH 

to 

o 

00 

CO 
OO 

IN 

^- 

« 

C-^ 

00 

to 

in 


ij<THincOtOOOOCOCOO  r^ 


00  ^  in  to  IN  t-  d 


a 


o 


o 


Oi     O  rH  in  00  CO  o 

CQ    ^   -^  to  OO  a  ao 
CM  m  o 

CM  CM 
OlOINrHQOOOCOrH 
rHCM-^jlrHC^OtOOi 

cor-tin-^eoocooo 
c4  «e 


o  in 

to  CM 


t-     SI 

o  o»  t- 

rH  CM  to 
t-     rH 

in 


CO  t-  O)  t-  o  to 

in  00  in  to  rH 

^  CM 

t-  00  CO  CO  to  o> 

to 


inoocOrHCMtotoooooiAooot-inot-oooooooo 
intOTji-^iiinin'^cocO'^inincMcocointocMco-^intoco-^tot- 


o  o 

rH     CM 
00 


cMco-^intocococo 


42 


13  a 

CB    V-l 

1  I 

la 


IN 
O 
04 


04    CD    i-(    (H    A 
to    Ui    t^ 

W    W    CQ 


-^e4oocoiAt-cooiaQOrHt-u3oc«iao'^<oocoiA-^co<o<oo 


iH^I0tHI0C4Oa0t- 
M     CO     M     rH     r-     .H 


3  3 


a; 


a>  (M  O         ■*  U5  00 

to       o>  -* 


00  CO 

rH  CO 


CO 


CO 
00 


o 

t- 

at 

C4 

CO 

■><' 

o 

CSI 

00    00 

a> 

lO 
CO 

•*  M 

iH 

CO 

CO 

■<)< 

00 

CO 

CO 

s 

e<i 

§ 

I! 


o 
at 


CO  00  t«  O  00  C4 

lO  r4  •*  <*  l^  t^ 

'^  C4  >H  CO  CO 

t-t 

A           t-.-l«Oi-l         0><ecDOOOO'*00.-l         lO  r-l         PJCOCO 

^                   r^t^ciia              ^►^■♦oJccNNio              T*!  o              <ng»(N 

M                   -^  m                               ""S                   c^'*  coi-ico 

A                            t*t*fr-00                     0»A                             OOCO                     »HiHt-OCOCO  -^CO 

i-I                 ci  ■*  o        ui             o>t-^                  m  t~             thioinoioo  «0!2 

rH                            CSINCOi-ltecO                             WOOrH  t-                             ^ 

iH    CO  r-( 

otr-ieM         cooioc^^                   «ocoa»i-it-oor-        o>  en         co         t-oo'*ao 

n  t^  to        1010040000                   eoiH-^t-t-coc^        OS  r-         o         c^caNt^ 

0>COOO<-I                     0>«0                             lOoe                     M                             ^  t'                     iHlO 

•H    lO                                     C4  --I 

A                         COOOt-           CqOOOOia                   OOIOCO           iHOOt-OOOlO  coo-^*           c-co^c^ 

r-I                            Ai-I-*            i-IoiOOOOO                     C^t^OO             t^O».H0O-<»"-*  (Nr-O             C-llOlOlO 

r-l                   r-ics-jiioeoooco                   t-N                                    lo  e<              cjco 

04                                                 ^    lO                                 «  r-l 

CD                            t-AO             COOQOCDCO             CO            ^lOA            CO             O            *-l  CO             "^lO             OOCOCO 

A                            lO-^t^            C010C4iHO            04             At--^            00             OO            A  04             OCO            -^fOJIO 

lO                   9)o4coio«-ieo'^o                   oooo  o              -^iOth 

r-l                                                      rH    04                                     r-l  r^ 

A                               TllC-OI              deOOr-lrHlOA             lOr-tArHlOiflCOOOlO  CO                       COOOCO 

•          •••     •••••••     «••••••••  •        ••• 

r-l                            t-'^tD            r-lOb-CSI-^OOCO            fHCO^t-IOCOO^'^  O                     COrHlO 

lH                            t-^miOOOOOOOCOA                     t-'^                                     '-I  *                     lO04r-l 

rH                                                      rH    e«                                     04  r-l 

<0                         001Oeb-AO'^C0C0C0C0'4IC-C01OrHC004C0a0O  04            o<                   -^    in    o 

t^                            C4A'VoilOOOOOO-^C4000004At-OOOCO-<^A  CO             O                     tJ*OC0 

■*                               A'^rHOOi-llOOlOO)                       lOlOrH                       r-lrH  lO                       rHCOrH 

04                                     r-l                     rH                                     rH  CO 

00          04            lOlOaot^lOOOAt-C0           00'<4i-<4i           rHCOCO-^r-l  AOO                   OOAO 

CO           C*             t-AC004OI00000C0'^            C4ACO            t*-^C0COA  b-'^IO                     OO^CO 

04           04             t-'^'rH             MCOlOr<eO04                     OOO]                     -^r-lrHrH  iHr-l                     ■^COrH 

r-l                                                              rH  t- 

00           O            O^t-            C40-^CO                     04rHO                             AlO  O             O                     C0a0040 

JICOOO              ■^04A              OOlrtCO                       Aa004                                COlO  A              O                       rHrHlOCD 

■ae^CTArHCOrHO^lOlO                             e4rH                             rHe4  04             1-1                     0004 

I 

O                                            ■♦OOrHrH                                     OOOO                                     .H  rHO                             CO 

U,                                              ••••                                        ••                                        •  ••                                • 

^^                                           04041OO                                     04CO                                     M  "tflr-                             lO 

04                                                 rH                                         rH                                                  04                                         N  CO                                         04 

o 

a)04t0OOni0OOO10OC0OI0OO10OI0O10t-04O10O-^OI0l0OO10OO 
00COeOlOCO«CO^lOCOCO'*O4C0eOT»llOC4COCO-*T(<COTlllOU3COCO'*->|lU>COCOCOT*lO 

Pt-^'**o            '*CO            't"                             O                   '*CO  t-                             o 

'iJOrHrHrH                                         04                                         04  04                                         CO 

OrHrHrHrH                                         iH                                         f-l  rH                                         rH 


I 
u 
o 
o 
o 

•o 
2 

m 

a 
o 

3 

•a 
> 


I 


43 


3 

o 
H 


a 

Q 


U3 


in 


U5 


§  - 

9>   a 

3  a 


(4 

o 
o 
g> 


o 

I 
o 


in 


in 


in 

in 

t- 

n 


3 


o  to 

eg 

t~ 

o 

in 

CO 

■*  t~ 

to 

■"f 

oo  t» 
t-  to 

00  ■>)< 

to   i-T 

CO 

in 

o 

o 
eg 

C<1  CO 

in 
oo 

CO 

rH 

00 

CO 
CO 

o 

r-i  in 
eg  <n 

00 

1-t 

00 

r-1  O 

CO 

00 

CO 

in 

CO 

o  o 

o 

in 

o 

T-4 

S 

■*  O 

00  o> 
00  f-l 

eo' 

in 

00 

5 

eg 

CO  CO 

CO  in 
in  00 

CO 

1^  h^ 

CO 

00 

to 

•■^ 

CA 

CO 

tH 

ooooooocgoininiHrH«-<e4o>ooa>ooo9into 


eo  ei  ^  OJ 


otOf-tb-oomaoocoaoc^i 

*-(t-10NtOCOQOMCOt«t- 

co  a>  lO  e«  C4  00  *-( 


to  00  CO  in  eg 

a>  OJ  T*  o  in 

00  CO  ^  eg 


n 


eo 
■o 


CO 
CD 

«o 


o 


5 


e4  CO 
eg  « 


a 

eo 

CO 

o 

t- 

iH 

in 

CO 

O 

in 

eq' 

O 
CO 

?? 

00 

o 

CO 


in  lO 


eg^cooocoo        iH"#tO'*o 

tocot-incotii        t-'^ooooeo 
e<iTHrHi-ieJi        iHcoegeo 


CO 


to 


eg  CO 

in  .-I 

•<)<  .H 

in  OS 

to'  •* 

CO  t^ 

eg  eg 


eg  o 

in  eg 

eg  t- 
eg 


s; 


CO 


00  eg 
<j>  eg 


CO 


OJ  in  o  o  CO  o  lo 

00  N  CO  lO  <N  CO  CO 


■* 

eg  to 

<n 

00 

to 

CO 

tH 

■* 

to 

t- 

a> 

o 

in 

a 

S 

to 

tji 

00 

eg 
eo 

rH 
tH 

in 
eg 

00 

o 

tH 

eo 

in  t- 

eg  to 

a> 

tH 

oo 

■* 

in 

in 

•* 

CO 

o 

o 

eg  eg 

00  n 

^ 

in 

tH 

n 

tH 

to 
in 

tH 

o 
eg 

CO 

eg 

CO 

to 

eo 

CO  eg 

eg 

■* 

in 

t- 

a> 

CO 

■* 

to 

o 

■*  in 
00  in 

to 

eg 

00 

tH 

CO 

to 

to 
in 

ej 

n 

eo 

eg  eo  ■>«"  eg 


to  t^  00  O) 


00 


tH 
O 
iH 

eo 

00 

o 

iH 

s 

eo 

eo 

in 

tH 

m 

t- 

CO 

•♦ 

b- 

00 

at 

o» 

o 

•* 

00 

CO 

eg 

m 

eg 
eg 

tH 
tH 

tH 

o 
eg 

■>!< 

O 


iH     CO 


O  d 
•H  tC> 


o  in  o  o 

in  CO  t^  in 


U  r4 


in 
in 


3 

o 
H 


o 
in 


to  o  ^  in  tH 

0>  O  00  b-  fr- 
og to  O  tH  iH 

eg  tH 


eg  CO  CO  t-  o] 

in  CO  to  i-I  ^ 

to  t-  Oi  tH  CO 


in  to 

CO  00 


t-ocoQOtHtooinooooot-ino 
t**tjitsiTjiincoTjit*iint-egcoeoTj»to 


o  o  t-  o 
t~  00  eg  CO 


CO 


44 


_      _      to    ■>* 
N(OCOCOrHCON(NCOin 
■-I    tC    IN    n    CO 


t-    O    O    1-1    CO 


O'^OC0WC0M00fHC0T)<t-(C>00T}*tl*^t»l0C3O 

_     COCOOCOOOt-C^COOsmiH 
00004  COCCCOQOr-l  C0t-tHlO.H  iHrH-^QO 


CO     CO     CO     00     rH 
rt    CO 


tH     to     .H 

M    CO    00    .H 


(N 


a 


O  rH 

CO  CO 


eg 

a   cd 
o  —I 

^1 
3  ™ 

Cd  U-, 
H    o 

•O 
ti 
O 
o 


0 

o 

o 

a 


s  § 


■o 
eo 


t- 


■O 


o 


N 

o 

M 

CO 

CO 

CO 

o 

cq 

CO 

CO 

lO    CO 

CO    CO 


U3    00     rH 
CO    O     CO 


O     CVl     00 

-^  to'  in 


<J5     O     ■«»< 

■H     05     t- 


05    ^    -Tj*    CV3 


t-    lO    ^ 
lO    CO    t^ 


t-    CO 


CO 

co' 


CO 

00 

M 

o 

CO 

CO 

in 

00 

-J" 

CO 

00 

o 

■<)< 

r-4 

o 

CO 

(M 

CO 

co' 


o  o 
CO   cq 


o 


o 
co' 


CO 
co' 


U3    00 

o  co' 


lO    lO 


tn    (N    C3    CO    iH 


co' 

CO 

cq 
o 

co 

O 
CO 

CO 

irj 

co' 

cm' 

(M 

cd' 

1-H 

o 

CO 
Qo' 

lO 

CSI 

co' 

co 

OJ 

CO 

in 

cq 

lO 

00    t-   o 
in    (N    rjl 


00  cq  o  t* 


CO    -Jl"    CO    00 
CO    N  1-1 


(N  cq   CO  o   t- 


co  CO  oa   OS   oo 


CO    00 
05    ^ 


lO 

r-l 

eo 

in 

00 

in 

cq 

s 

s 

00    t-    O    CO 


COTj^OSt^rHtNCO^int-* 


M    cq    (N 

oq  T»<  c-j 
cq  iH 


irt 

CM 

t* 

CO 

O) 

CO  o 
00  OJ 
CO 

CO 

t- 

cq 

cq  a> 

00 

m 

s 

cq 

CO 

(M  ^- 

CO  rH 

cq 

T)<  o 
O*  CO 

00    50    CO    00    CO    lA    CO 
*-4  CO    M    CO    CO 


t-    N     .-H     ,H 


CO  cq  ■* 
cq  in 

05 

CO 

r-t 

to 

05    0> 

N  cq 


oooooooicoooincjcoin 

Tj^incoco-^a^incqcOTj^cocoeococo 


00 

to 


o  o  in 

■^  CO  CO 


s 

o 

iH 

i-l 

en 

cq 

CD 
CO 

CJ 

CO 

O 

w 

o 

CO 

in 

00 

in 

CO 

cq 

00 
00 

cq 

00 

t> 

in 

cq 

CO 

CO 

iH 

CJ 

■* 

CO 

CO 

in 

05 

in 

05 

cq 

00 

CO 

O  O  ift  o  o  o 

CO  CO  CO  T}«  lO  CD 


OiCOlrtOOt^-^OlfJO 

COCOtNCOCOCOCO^^W 


o 


00    05    O 


CO    t* 
N    CM 


45 


in 


y  > 

a  US 

o   —I 
S^ 

^^ 

3  a 

o 
o 


1 


CO 

5 


in 


in 


in 


in 


■S; 

O  t 


in 


in 


in 


in 


in 

n 


a 
o 

CO 


oo 

C* 

OO 

CO  t- 

ft 

00 

in 

<o 

OO 

t- 

CM 

o> 

■<J| 

00 

CO 

oo 

CO 

eg 

CO 

N  (N 

o  in 

in 

fH 

in 

in 
in 

eg 

CO 

eq 

CO 

00 

f-i 

tH 
■tJ< 

in 

CO 

CO 
CO 

05 

00 
M 
CO 

OS 

00 
CO 

• 

• 

CO 

• 

• 

o 

CM 

00 

eg 

eg 

CD 

i 

iH 

■* 

in 

00 

CO 

05 

o 

00 

in 

05 

eg' 

in 
in 

in 

CD 

in 

IT- 

CO 
iH 

m 
eg 

05 

o 
eg 

tH 
■* 

eg* 

o 
eg 

o 

oo' 
o> 

t- 

a> 

a> 

t- 

CO 

o 

O 

CO 

• 
CO 

o 

iH 
t-  OS 

o  o 

n  iH 

■*  05 

O  O 
(N  .H 

i>  «o 

CO  i4 

in  00 

IN  cq 

oo 

rH 
(N 

O) 

O 

rH 

■* 
in 

CO 

CM* 

CJ5 

eg 

eg 

to 

00 

00 
(N 

00 

00 

in 

CO 

Ol 
O) 

CO 

CO 

CO 
05 

eg 

0) 

t 

N 

^" 

CD 
CO 

C^l 

00 

in 

CO 

CO 

r-t 

eg 

CO 

eg 

CO 
US 

o 

o 

o> 
m 

r-l 
iH 

to* 

s 

rH 
CQ 

r-l 

• 
CO 

o 

o 

t~ 

co 

eg 

CO 

o 

CD 
tH 

osooocOtHfH    ooosoegcDoooaT^b- 


■*  CO  CD  t-  CD  -"t 
O  CO  Op  00  •*  in 
eg  ■>*  eg    in 


a>  tH  o)  in  CD  o 
■<f  t~  c-  o  t-  ■* 
■*  o>  in  o>  t- 


CM    eg    iH 
iH     CO 

eg 


tH  eg   CM 


CO 

t* 

in 

rH 

co 

eg 

tH 

o> 

CO 

eg 

CM 

o> 

CO 

tH 

CO 

iH 

■>!' 

<j> 

CM 

00 

in 

t- 

in 

00 

0 

eg 

■>»" 

00 

00 

eg 

00 

■* 

CO 

eg 

^ 

CO 
CD 

CO 

t- 

CO 

eg 

CM 

0 

■<)< 

in 

CO  en 

■* 

0 

s; 

o 
eg 

00 

in 
cg 

y-4 

CM 

tH 

0 

tH 
CM 

CO  eg 

rH 

eg 

tH 

CO 

10 

tH 

in 

a> 

<55 

eg 

tH 

in 

■* 

00 

in 

S 

ss; 

CO 
O 
r-t 

in 

00 

CO 

tH 

CO 

eg 

5 

CD 

CO 

t- 

tH 

tH 

CO 

CO 

00 

tC 

GO 

CM 

CO 

o> 

oo 

O 

eg 

tH 

00 
CO 

o 

3: 

in 
00 

r> 

t- 

iH 

CM 

CD 

•* 

•* 

tH 

Oi 

t^ 

in 

CO 

0 

CO 

tH 

at 

00 

at 

5 
CM 

CD 
CO 
fH 

eg 
eg 
in 

eg 

CO 
tH 

CO 
CM 

tH 
tH 
tH 

a> 

inegcoocotHctjooineM 

tH  CO 

CO 

CO 


00  Tj<  CO  oi  00  in  00 

C»  tH  tH  iH  00  CO 

tH  eg 


^  CO  eg  CO 


CD  O  CD  tH  o  t-  -^ 


CM  CO 
CM 


T|l  OS 


00  m  00 
00  00  ^ 

CO 


•"f  in  t-  o  in  Tf<  CD 

OS  CM  05  in  CO  ■*  tH 

CO  CO  in  o  »  tH 

tH  CO  CM  iH 


S 


o  o 

t-  CO 

eg 


ooinoinocooinoooincDoin 
t^incMcocOTj<cgcoco-Tj<incococMcoco 


t>    O    CO 


CO    CO    o    o 

Ti<  CO  Tf  in 


o  ,-; 


o 
H 


U 


46 


L010100i-tCOOOrHOT}«OCOT]4aOOCOrHb-0*H<fiaOrH'^^<(t*attlOOOOOaiQOO 


MClC^fH  COCO  CO    1-i  « 


mrHeO<OC4C4lOCOCO 

04  eo  C4    ■<*«  cq  t- 


n  iH 


s 


00  O)  00 


O  O  00  C0  00 

d  5  S  S  ''■ 

<e  C4  rH  •  t-  e> 


iH  <D  >H  O  O 


S255 


o»  ■♦ 

t-            t-  O  N 

ss 

N    lo  to  cq 

00  to 

Tj"  n  to 

•*  n 

CO  00  c^ 

00 

CO 

00 

«  ■* 

• 

3 

e4 

• 

lO 

• 
00 

CO 

•   • 

• 
t- 

OS 

n 

«0 

• 

m 

«e  M 

• 

• 
la 

n 

(N 

at 

CO 

J-l 

CO 

M 

fH 

•  • 

■   • 
CO  N 

00 

b- 

Ol 

t- 

M 

00 

00 

1-1 

00 

00 

t- 

n 

CO 

iH 

UJ 

• 

■* 

f-t 

s 

04 

• 

• 

at 

CO 

• 
lO 
CO 

(O 

n 

e- 

• 

r- 

CO 

CO 

■* 

CO 

& 

• 
3 

s 

i 

CO 

iH 

CO 

iH 

CO 

CO 

»H 

a> 

■* 

en 

CO 

n 

CO  r^ 

00 

b- 

to 

•* 

• 

• 

CO 

• 
CO 

CO 

•   • 
CO  t- 

00 

m 

CO 

to 

« 

C4 

iH 

Tf 

00 

eO  rH 

C4 

la 

■<l" 

CO 

CO 

CO 

to 

• 

CO 

CO 

•   • 
to  t- 

a>  CO  <H  e  CO  t-  CO 


00 

dB  t~  -if  9  •*  -if  m 

»H  tH 

U3 

eou3-4<ou>'«ooiH 
'«a>oooeoe'4<co<H 

CO  o 

CO  in 

»-iooe-oeoo>-*eo 

00  e 

•  • 

.HcoofH-*-*"^   eot- 

OOfHOiHiHrHCO  '♦•H 


OS  00  -^  o  t~ 


0> 

.H 

CO 

CO 

c» 

*H 

CO 

t- 

OS 

3 

r-4 

s 

CO 

00 

fH 

o 

^ 

A 

to 

CO 

eo 

lO 

o 

CO 

5 

•H 

o> 

o 

iH 

iH 

o 

•* 

"S-S 

O 
O 

o 

• 

• 
CO 

U3 

CO 

CO 

o 

•♦ 

o 

fH 

u> 

CO 

e 

-O' 

s 

lO 

lO 

la 

^ 

00 

o 

rH 

OJ 

iH 
CO 

to 

5 

o 

rH 

CO  .H  CO 
LA  to  Ot 


^  CO  CO  iH 


lO  lO  O     0» 
t^  CO  o    •>* 


U3  CO 

lo  e 
CO 


^ 


CO 


COCO^^IOIOCOACOCO 


OOdOUSOOOOCOOIOOOOOOOO     lOOlACOIA 
■"■^tOb-OlC0COT}<fJ*lftcOt-CO^aiCO     CO-^'iO'COCO 


o 


47 


lO 


3 

Q 


e9 
en 


at 

£:1 


d 
o 
3 


C3 
O 

o 

o 
t- 
m 

(D    O 
n  CO 


o 

O 

00 

o 

(N 

o» 

1-i 

00 

iH 

■* 

ft 

M 

CO 

to 

■>!' 

Tf 

OS 

o 

IN 

tH 

o 

o 

eg 

O 

oo 

oj 

esj 

«D 

oJ 

f-l 

to 

OJ 

(m' 

CO* 

l~ 

M 

»H 

•* 

o 

a> 

OS 

TiJ 

t-' 

to' 

t- 

•<1< 

o 

in 

m 

tH 

CO 

fH 

CO 

rH 

CJ 

r-i 

cq 

o 

i-i 

tH 

cq 

r-l 

N 

tH 

tH 

o 

tt 

in 

IN 

tH 

CO 

C4 

CO 

in 

Tf 
M 

CO 

• 
i-i 

tH 

C4 

n 

CO 
OS 

eo 

CO 

a> 

«o 

cq 

• 

• 

rH 

iH 

o 

r-l 

CO 

C4 

00 

eo 

OJ 

• 

•"f 

CO 

■o 

o 

M 

C9 

t- 

CO 

t- 

im' 

in 

etj 

CO 

CO 

o 

eo 

w 

IN 

co' 

lO 

rH 

C4 

■* 

tH 

to 

00 
■<11 

■* 

tH 

in 

00 

« 

to 

o 

o 

2 

CO 

i-J 

ci 

CO 

d 

CO 

o 

O 
00 

eo 

o 

t- 

CO 

iH 

o 

■<*" 

00 

in 

•<1< 

M 

fl 

to 

tH 

o 

00 
OS 

o 

1-i 

in 

00 

in 

00 

in 

00 
00 

00 
CO 

CO 

00 

cq 
in 

to 

t-' 

00 

■ 

• 
(M 

to 

ft 

CO 

r-l 

to 

• 

<o 

o 

CO 

to 
o" 

»H 

o 

(3S 

lH 

to 

IN 

o 

in 

iH 
00 
00 

t- 

tH 

in 

IN 

o 

IN 
OS 

in 

tH 
CO 

to 

00 

to 

IN 

t- 

to 

CO 
IN 

in 

QO 

oo 

o 

IN 

-l" 

<» 

O 

• 

to 

tH 

•■1< 

o 

O 

00* 

CO 

00 
CO 

CO 

• 
to 

CO 

to' 

in 

(N 
IN 

oi 

tH 

00 

o 
n 

o 

tH 

to 

to 

OS 
CO 

OO 

CO 

rH 

to 

OS 

in 

o 
in 

00 
00 

tJS 

t- 
o 
oq 

00    T|<   to    ^  00  tf  t~ 

t*   tji  ti<  oo'  co'  ci  PS 

in  tH  00  tH 

tH  to  e<i 


ce 

U9 


eo  ce 

•    * 
at  lO 


to    to    tH    ■* 


to  in  o  CO 

■*  tH 


OS     CO     tH 
t-^    tH     O 


eo   to   CO   OS 


CO   o 
t-  eq 


o  o 

IN    00 
IN 


to 
in 

to 

N 

■* 

O 

eo 
in 

O 

in 

to 

t* 

in 

IN 

CO 

00 


^2    '  ^' 


C0(N««>CJCOCOWt*4 


m    O    lO    O    lO    o 

Tt*  in  CO  CO  CO  Tj* 


O    IC    O    CO    o 

'<4<  Tf  in  N  ofl 


3 

o 
H 


e4 

co 


t~    O    CO     tH 

T(<  Tj<  ■*  in 


O 


48 


3 

o 


CTTj'm(nt-000)0-J5C^«>mo(Nr-ICOOOTC(NM05.H.-(t~-*i-l«OC5nTj'«OtDi-(lO 

S  Zl  S  2  £;  £;'  S:  S  J2  S  **'  '^'  £5  ^  2  "2*  "  '^'  "^*  ■"'  '^'  '=^'  ^'  "  «^'  <«*  ■*  "  "'  "  oi  o»  =>'  •-<  o 


Q 


lO 
04 


CO 


CO 


e4 


IS 
C4 


(D  3 


H  XI 

u 
o 
o 


■o 

04 


■a 

t- 


IN* 


^:   °  ^• 


UJ 


in 


■<«< 

o> 

t- 

N 

00 

to 

CO 

1-t 

M 

CO* 

ei 

t- 

to 

c^ 

00 

1-( 

A 

00 

t-t 

oo 

iH 

<o 

O) 

U5 

00 

00 

CO 

•* 

tJ) 

*-( 

o 

1-* 

to 

00 

en 

o 

o 

t- 

iH 

o 

in 

00 
00 

(N 

O 

to 

00 

eg 

CO 

o 

CO 

o 

00 

CO 

■>!< 

00 

<n 

00 

■>)l 

00 

CO 

t^ 

s 

in 

CO 

S 

05 

t^ 

tH 

M 

CO 

<35 

■<*' 

O   Til 

^ 

It  eq 


to 

CO 

in 

N 

to 

C-5 

ai 

to 

to 

rH 

00 

m 

to 

iH 

« 

o 

o 

CO 

OS 

to 

00 

cg 

05 

to 

in 

CO 

t- 

i: 

o 

t- 

■* 

■*  (M 

iH 

■<»< 

e 

in 

• 

5 

•* 

•n 

o 

eg 

ej 

00 

en 

<35 

to 

e 

to 

eg 

• 
S5 

eg 

<» 

e 

in 

eg 

iH 

t- 

CO 

O) 

CO 

lO 

IN 

<» 

• 
oe 

to 

CO 

i 

to  t- 

00 

t~ 

C4  CO 

to 

s 

a> 

o 

in 

CO  CO 

■<)< 

■* 

cq 

00 

00 

CO  CO* 

to 

eg 

05 

CO 

eg 

in 

N 

*H 

01 

<T> 

CO 

C4 

o 
i-i 

o> 

CO 

to 

O* 

i-t 
i-t 

»H 

CO 

CO 

T)< 

00 

at 

• 

eg 

lO 

in 

lO  CM  Irt 


^    n    t^    iO    Oi    lO    ^ 


c*  o  «o  in 

CO  00  CO 
t>  CM  w 


^ 


t>  in  CM  CO  <?i  oi  CO 

CM  iH  to  rH     Tj4 


■^  ■^  00 
O  O  CM 


00  m  iH  CO  rH 


^  Ol  CM  "^  O 

00  CO  -^     -^ 


m 

CO 

CO 

rH 

in 

■<)< 

•"ji 

CO 

in 


in 


S 


A 

04 

A 

• 
04 

CO 

00 

eg 

in 

CO 


*»  t>  rH 

U  Oi  CO 

,-.  in  co' 

S  w  cq 


CO      CO  rH  Tj<  CO 

w-i  rH  lO  rH  CO 

«H      CO  00  O  rH 


CM  05  t-  CO 


t-  CO  O  rH      00 
O  CM  in  00      CM 


O  CO  Tj<  CO 

lO  C*  t-  t- 

Tj<  CM  CO  -^ 


O  CO  CO  w 


O)  00  CO  o 

00  in  -^  iH 


co' 


in 

in 

00 

eg 

CO 

eg 

in 

CO 

!2SSSE;!29'2"'"''~-e''''"«»o<M"'<=>o>coooinoinegoinoinoin 
T)<inegcocoTtiintot-ooegcocoT)<incoeOTfinej«^ininnnco5!5§S°b- 


O 


49 


3 

o 


a 

Q 


t- 
u> 

0> 


9    a 


o 
o 


00>t-tONtDOU5rHi-IT*'Cn<N^«OS'>l<tONO 


t-oiOf-Hoiow-^QOtHcoco    moo 


CDa0N0»<0C4OfH-^ 


aOMCMCOCOt-lO«OOONQO<35QOmOit-'«^t^'<4*rHmcMC5     cot- 
■O  IN  iH  i-l    N  iH  fl 


o 


C<    CI 


«    t-    tH 
M    -^    -^ 


CO 


00 


o 
to 


O    •<•    t-    N 

CT    lO    CT    i-I 


.H    OO    t-    « 


C4    CO    CO    CI 
.H    CJ  N 


O    N    tJi    N 


O 

N 

o> 

iH 

00 

C* 

s 

CO 

• 

CI 

CO 

ea 

CO 

-»l 

CO 

C) 

115 

LOoooococooooaooi 


to  CO  00  CD  tC     03 

Cfl  lO  (N  w  ^     t- 
r-i  1-t  W 


CO    c» 

t- 

O     CO 
CI     CI 

CD 
CO 

•*  t-  in 

CO  00 

M 

lO  CO  CO 

CI  d 

• 

n 

in 

^ 

lO 

CO 

CJ 

00 
CI 

• 
eo 

CO 

t~ 
o 

00 

o> 
o 

CO 

CM 

CO 

N 

T-l 

cq 
00 

t- 

CO 

« 

■* 

00 

lO 

o 

CO 

o 
t- 

Cl 

o 

CO 

O 

CO 

■* 

oo 

■* 

lO 

r-l 

CO 

8  ^  t- 


, 

in 

in 

M 

o 

eo 

t~ 

r-i 

00 

u> 

a 

o 

in 

o 

o 

a 

CO 

■^ 

04 

CI 


b-  00  00  CO 

d  in  o  C4 


en 


oinincooinooinooscom 
lnco^*c^coco■<*^mlncDcococ4 


CO 

ci 


o  in  o  in  o  in 
Tf  -^  in  in  CO  CO 


CO  1-1      rH 


in 


S 


O  lO  O  O  O  CO  o 
Tj*  M  CO  '^  lO  CM  CO 


6  ^1 


3 

o 
H 


50 


3 

o 


OtOWtOC^CJf-t-^OCflOOOOOSlOt-tDt^tOOOU^OaONO^-t^'H^OOOCQCflON 


U^  C<l  lO 


c»  <o  lO  o 


p 


lO 


CO     iH  O 

(D   n  to 


CO  iH 


t- 

in 


0) 

III 


• 

00 

00 

u> 

o> 

ao 


(4 

o 
o 


S    -s 


s  a 


■* 

r-l 

rH 

■* 

iH 

Ifl 

r-1 

• 

•* 

s 

■* 

.H  t- 

<o 

•H 

■0< 

«H 

IN 

eg 

CO 

in 

eg 

r- 

n 

■* 

00 
CO 

in 

rH 

co 

1-* 

CO 

CO 

00 

00 

o 

CO 

to 

CO 

«D  t-  e^  O  lO  .H 


■O  00 


•«*  CO  t-  CO 

CD  o>  eg  ■* 
iH  CO  eg  <-H 


t-  ^  i-(  CO 


00 


00 

eg 


^  O  00  w 


Tjl  CO  ■*  CD 

O  Tf  »-(  QO 

eg  CO  .H  oi 


o  o> 
CO  oo' 


t-  00  CO  CO 


o  CO 

fj  CO 


CO 
CD 


CO  »H  CO  CO  »-t 


Tl<  O  CO  ft 

CO  CO  eg  00 


ego-^cowoo^Ht^oooooo 


egegwcomcoiocoi-tirtiom 

fHlAr-t)H  *H  COfHCOCO 

CO  r-< 


CO 
CO 


Ti<     r-l     Oi     t-H     O 


CO     CO     00     iH 


CO 
U5 


in 


eg 

CO 

00 
CD 

in 

s 

eg 
eg 

00 
f-1 

■* 

■"C 

o 

CD 

t- 

eg 

iH 

t- 

00 

00 
CO 

eg 
in 

CO 

eg 

i-H 

CO 

CO 

eg 

in 

in 

■* 

t- 

■«• 

»H 

t- 

CO 

Tfl 

CO 

■* 

eg 

•* 

CI 

CD 
CO 

O 
CD 

O 

1-1 

eg 

CO 

in 

^ 

in 

tH 

CO 

t- 

■* 

■>* 

eg 

CO 

m 

1-1 

in 

eg 

CO 

CO 

CO 

in 

00 

eg 

o  00  CO  in 


CD 

at 

eg 

in 

CO 

o 
o 
in 

eg 
n 

00 

o 

CD 

in 

o 

CO 

o  in 
00  in 

O  O  .H 

CO  t-  in 

o 

o 
'1' 

CO 

•■1' 

in 

in 

in 

in 

CO 

in 

T(l 

CO 
CO 

C- 

co 

o 

t> 

o 

00 

CO 

00 

00 

00  ■* 

eg 

o 

CO  r-< 

eg 

eg 

in  in 

in  in 

CO 

o 

CO 

in 

-1  f-l  CO 

•* 

CO 

CD 

'S5 

eg 

fH 

fH 

fH 

CO 

t-  in 

■* 

m 

CO 

7-1     00 

t-  eg 
113  eg 

o» 

in 

i 

CO 

CO  CO 

CO 

00 

eg  fH 
CO  o 
t-  t- 

CO 

3 

00 

CO 
CO 


OQOOb-ioomoio 

Q0NCO«'<ttOlOC0<0 


51 


in 


o 


Q 


=5"  u 


8  ^ 

*^  o 


■§   o 
H  -a 

o 
o 
o 
PS 


■n05.-lt-T(<050500>OtDN.HMe^lOO 


C4  C40CC>f-H  ^lAtH 


OOMt-C<I(N«DlOoOOtO 

e<  CO  «  05  ■^  Tj<  ^ 


n  «  t-^  ci  cq  ci  ■* 


«    tj<    00 
(N 


CO 


n 
n 


n 


lO 


00    •* 

n 

«>   ^ 

rH 

00 
■a* 

o>   00 

r4 

n  (N         tH 


CO 


to 


00 


09 

n 


<o' 

(O 

n 

in 
in 

00 

■*' 

00 

in 
in 

CO 
CO 

in 

• 

n 

m 

in 
m 

"S- 

to 

00 

to 

o 
in 

• 

N 

Ol 

05 

o 

W 

00 

00 

CO 

■* 

<o 

■* 

cq 

CO 
CO 

CO 

•>1< 

CO 

iH 

eo 

CO 

to 

o> 

■"C 

o 

CO 

•<1< 

00 

CO 

■* 

00 

CO 

CO 

cq 

CO 

CO 

CO 

CO 

CD 

CO 

CO 

■<j< 

t- 

<35 

00 

f-H 

o> 

o 

CO 

CO 

in 

00 

OJ 

in 

1-1 

CO 
CO 

■* 

CD 
CO 

o 

CO 
IN 

CO 

CO 
CO 

CD 
CO* 

eo' 

CO* 

CO 

•* 

o 

•* 

a> 

in 

to 

o 

•^ 

eo 

■* 

00 

■* 

CO 

cq 

CO 

CO 

i-H 

in  ■* 

CO    M* 


oinooininoo5ininomincoininooinoinoinincDomomoinomoo5 
cocoT}itninincocoTjiiocoincDcocot-cococoTjiTtiinincoc<icocoTj<TfinincDcot>co 


U 


52 


5 

o 
H 


U) 

e4 


lO 


lO 


lO 


lO 


y  > 

O  — ' 

•s 

H  o 

•o 

o 
o 

V 


a- 

•a 
St 


o> 

■<(< 

■>J< 

e> 

o 

■"J" 

lO 

CM 

lO 

lO 

CO 

■* 

CM 

00 

■* 

in 

rH 

t-  rH 

00 

m 

• 

n 

00 

tH 

o> 

CO 

CM 

O 

«-l 

CO* 

CM 

eg 

.H 

eg 

S 

in 

o 

in  CM 

CO 

CO 

00 

CM 

00 

t- 

y~t 

iH 

rH 

CO 

»H 

00 

■<JI 

eg 

o 

t- 

-* 

C4 

CO 

i-l 

rH 

00 

rH 

e4 

e4 

■* 

• 

• 

• 

o 

m 

CO 

M 

00 

• 

• 
■H 

• 

eg 

« 

rH 

• 

CO 

CM 

• 

t- 
• 

rH 

eg 

• 

rH 

CO 

CO 

• 

t~ 

at 

m 

t- 

lO 

00 

eg 

• 

N 

^' 

CO 

lO 
rH 

t- 

U5 

• 

CO 

CO 

• 

CM 

N 

CO 

• 

<o 

CM 

eg 

o 

rH 

•H 

00 
00 

O 

CO 
CO 

• 

eg 
in 

la 

N 

00 

o> 

lO 

O) 

CM 

■ 

• 

• 

• 

lO 

U5 

eg 

•-t 

CO 

CM 

rH 

CO 

eg 

CO 

t- 

■* 

oc 

CO 

eg 

CO 

in 

t- 

eg 

• 

• 

• 

• 

• 

• 

M 

CM 

in 

CM 
O 

CO 

in 
eg 

00 
CM 

eg 

eg 

CO 

o 

M 

i-( 

o 

CO 

• 

00 

•* 

CO 

• 

•>J> 

• 

CO 

in 

r~ 

at 

• 

00 

00 
CD 

CO 

f-H 

CO 

eg 

o 

CO 

eg 

CO 

f-l 

oo 
eg 

CM 

•* 

o 
t- 
at 

rH 

m 

o 

CM 

00 

■>«< 

o 

CO 

t- 

•* 

• 

• 

• 

• 

<D 

f-i 

in 

o 

CO 

CO 

eg 

rH 

iH 

CM 

00 

1 

1-t 

O 
CO 
CM 

N 

O 
• 

1-4 

CO 

CO 

• 

CO 

• 

CO 

o 
• 

05 

• 

o> 

0> 

en 

lO 

CO 

CO 

•* 

■* 

CO 

o> 

r-* 

t- 

*-t 

00 

00 

Ifl 
n 

00 
CO 

t-* 

fH 

■^ 

CM 

t- 

lO 

t- 

■* 

00 

CM 

CO 

m 

CO 

in 

• 

• 

« 

• 

• 

• 

« 

00 

<35 

05 

*H 

C- 

CO 

a> 

o 

CO 

»H 

CM 

CM 

O 

T-i 

o 

CO 

iH 

«H 

eg 

rH 

lO 

o 

CM 

eg 

■* 

o> 

rH 

00 

O 

CO 

• 

• 

• 

• 

• 

• 

• 

lO 

00 

e^ 

5S 

CO 

CM 

CO 

•>«< 

CO 

t- 

<o 

iH 

o 

r^ 

t- 

eg 

•* 

t- 

00 

CO 

CO 

00 

CO 

00 

• 

• 

rH 

• 

e^' 

oq 

co' 

o 

*H 

00 

CM 

eg 

O 

c^ 

»-4 

r-t 

eg 

» 

■* 

c 

CM 

g  w 

eg 

fH 

t- 

rH 

CO 

w  • 

• 

• 

• 

• 

• 

«.  "5 

CO 

00 

CM 

eg 

at 

CO 

eg 

CO 

o 

at 

S; 

eg 

00 

eg 

00 

CO 

QO 

o 

OO 

o 

■* 

rH 

in 

CO 

• 

CO 

-HI 

■* 

CO 

CO 

on 

on 

CO 

o 

CO 

in 

m 

t- 

00 

in 

o 

CM 

• 

rH 

in 

CM 

00 

00 

00 

CO 

t- 

^ 

• 

• 
CO 

• 

eg 

in 

o 

i 

• 

CO 

t- 

00 
CO 

CM 

• 
rH 

CO 

■>«< 

CO 

CO 

eg 

CO 

o 

tH 

a> 

CO 

• 
rH 

rH 

00 

00 

CO 

CO 

00 

CO 

• 

eg 

<o 

at 

in 

at 

rH 

co 

CM 

eg 

CO 

t- 

05 

■^ 

• 

in 

CM 
CO 

• 

eg 

at 

i: 

CM 

O  «-t  00  CD  U3  CO 


eO  O  lO  M  U3  iH 
(H  CO  e«]     N  iH 


00  CO  ^  CD  lA  O) 
t^  b-  CO  <N  Ol  «-H 


CD  CO  05  CO  Tf  00  -^ 


iH 

iH 

fH 

o» 
in 

CM 

■* 

■* 

CO 

• 
O 
r4 

S 

o 

C- 

00 

O 

in 

■<)< 

• 
t- 

CO 
CO 

00 
CO 

eg 

in 


O  CO 
CO  CO 

u  ;:!  ;:.i 


oiooiooioot-oirtomoujocoioo 

C^COCO"«*''^lOCOt-COCOCO'^(NCOCO-^C^-^T}< 

CO    O  CO  t^  CO 

N    CO  CO  CO  -^ 


1 


a>ooooorHlno^-oco«H 
oot-t^inint-inincoi**'^*^in 


O 


CM    CO 

00    00 


53 


I 


•5-  fc 

n 

o  9 
■s  o 

8 

o 


g 


nO>0'>J<000101<J>iMtOncO(X)t-<OCOC<om!0<OCON«OOt-rH'>*<000»<MaOO)-*t-CO 


aoc4<HO)*-HC^aot-<0GOLnmo<HiNcoiA 

CO  IM  ^     iH         IM 


t-  -^  w  t^ 


n  th  M  CO  00  CO 

C4 


* 


IM 


O 


t-  o>  t-  o 


■i"  0»     r-l 


Ifl  ■*  to  CO 


CO  00  «o  O 


0»  O  t-  rM 


to 


• 

•* 

N 

M 

00 

■<f< 

t- 

to 

t- 

•-t 

M 

■>*" 

f-t 

(H 

in 

00 

« 

l- 

■* 

e- 

eo 

t- 

■* 

CO 

o 

t* 

• 

• 

• 

• 

• 

• 

N 

«D 

£0 

rH 

(N 

<M 

<o 

IN 

CM 

<>> 

o 

T-l 

N 

rH 

■"J" 

1-( 

«-i 

■a 

to 

to 

to 

O 

t~ 

O) 

to 

.H 

«e 

t- 

* 

• 

• 

a 

• 

• 

• 

• 

00 

*H 

U5 

O 

N 

■■* 

■* 

t- 

C4 

«' 

C4 

«o 

N 

00 

lO 

eo 

M 

O 

«o 

t~ 

00 

(- 

»-f 

to 

o 

t» 

• 

• 

• 

• 

• 

9 

• 

• 

N 

C0 

^ 

00 

<N 

t» 

00 

C* 

■* 

a 

ao 

iH 

05 

00 

• 

«o 

0> 

• 
00 

r-l 

• 

• 

in 

U>  (N  •* 

U3  iH 


lO  to 

•   • 

a>   00 


00 


0)  in 

IS  lO 


U3 

o> 

to 

eo 

iH 

eo 

to 

• 

c^ 

CO 

• 
CO 
IM 

• 

00 

• 

• 
CM 

to 

CO 

CO 

o 

CO 

o 

N 

00 

n 

« 

■* 

• 

to 

IM 

e<i 

• 
CM 

• 

IM 

CO 

CO 

U3 

to 

i-i 

o 

N 

00 

in 

ci 

•^ 

• 
CO 
CO 

• 
CO 
IM 

• 

lO 

eo 

• 

Ol 

to 

t~ 

»H 

M 

o 

to 

vH 

e^ 

r-t 
CO 

•<* 

• 

• 

CO 

• 
IM 

• 

to 

to* 

• 
n 

to 

St 

r- 

r-i 

to 

o 

t~ 

U5 

to 

• 
C<I 

• 

• 

9 

ca 
to 

• 

C<1 

ci 

• 
00 

• 

in 

c^ 

C^  00  .-I  t- 


o 

f-t 

■* 

CO 
CM 

to 

00 

rH 

CM 

• 

CO 

r-l 

• 
IM 

• 

to 

00 

o 

CO 

to 

to 

o> 

<^  CD  CO  -^  eo 
•  •  •  •  • 

O  CO  t*  CO  CO 


to 


OS 


O  CO  LO  O  U9 

t-  CO  '^  lO  to 


t-  00  t-  lO 


o  o  o  t>  tn  o  ic 

CO  0>  CO  eo  '«1«  lO  1/3 


O  O  O  lO  O  N 

CO  00  CO  CO  CO  CO 


2 
o 


CO 

CM 

00 

C4 

CO 

in 

CM 

CO 
CO 

eo 

1 

• 

CM 
CO 

o 
o 

o 

in 
n 

• 
eo 

o 

o 

• 

in 

• 

CM 

CO 

• 

o 

eo 
eo 

• 
o 

in 

CO 

• 

• 
CO 

in 

eo 

• 

o 
• 

to 

CM 

o  in  o  o 
CO  CO  ■*  in 

•  •  *  • 

ao 
• 

1 

54 


o 


s 


C4 


to 

r-l 


ID 
CD 

•5"   >-i 

8  ^ 

^--  o 

v  3 
■S  o 

o 
o 

o 

03 


5    u 
O   I 

o. 
•o  c 

3' 


in 


U3 


o  ^  ■* 

CC  CO 

oo 

■<(< 

CO 

<H  m 

CO 

o 

■>(< 

■* 

■>1< 

■* 

o» 

to  CO 

a> 

en  -*  00 

Ol  CO 

<o 

CO 

in 

CO  »4 

<s 

■^ 

«-l 

» 

(N 

CO 

in 

to  CO 

lO 

c-  Cl  »-t 

<o 

00 

t- 

rH 

•»< 

i-H 

00 

to 

00 

Tf  C) 

t-l 

• 

I-l 

• 

in 

eo 

• 

5 

in 

IH 

<o 
<o 

■* 

00 
00 

• 
CM 
r-l 

CO 

• 

to 

00 

lO 

• 

• 
r-l 
CO 

• 
r-l 

to 

• 

o 

rH 

cq 

<J> 

M 

CO 

• 

• 

• 

« 

•H 

^ 

in 
oo 

r-l 

ai 

<s 

at 

iH 

CO 

CO 

• 

• 

• 

• 

M 

c- 

(N 

CM 

CO 

to 

^  w 

o> 

<o 

eo 

•  • 

• 

• 

• 

to    00 

»H 

« 

co 

c^)  o> 

CO 

■"J" 

o> 

CO 

o 

00 

•   ■ 

• 

• 

n  in 

t- 

CO 

CO 

<o 

CO 

CO 

« 

<o 

CO 

00 
lO 

«  00  iH 

T^ 

at 

<H  a> 

CO 

o 

N 

• 

• 

•  • 

• 

O  00  O 

in 

CO 

CO  eo 

00 

oe 

«e 

r^    n    CA 

r-l 

00 

at 

<-i 

eo 

91 

CO  to  CS) 

c>q 

a> 

<M 

to 

oo 

o 

eo 

« 

• 

• 

• 

• 

• 

• 

o  •*  o 
.H  »e  ■* 

in 

CO 

<n 

CO 

o 

to 

to 

s 

»H 

CO 

t- 

00 

iH 

m 

UJ 
rH 

n  (N  •>!< 

»-i 

•* 

■<c 

M 

t-l 

•♦ 

CO 

to 

■* 

00 

at 

■  •  • 

• 

• 

• 

• 

• 

• 

• 

o  o>  c* 

C4 

CO 

CO 

CO 

CO 

N 

in 

o 

CO 

CO 

^ 

rj  N  n 

CO 

CO 

CO 

t- 

CO 

CO 

iH 

iH 

■<l< 

to 

r-l 

in  <-i  M 

t- 

in 

r-l 

■* 

o 

*-l 

00 

o 

o 

•  •  • 

• 

• 

• 

• 

• 

• 

t-  «  o 

o 

t- 

CO 

iH 

to 

CO 

CO 

5* 

■<«l 

(N  w  -* 

« 

r-i 

o> 

1-H 

r-l 

*H 

tH 

0> 

(N  N  Ol 

in 

e> 

to 

o 

rH 

UJ 

■* 

■* 

• 

• 

• 

• 

• 

• 

t-  t-  O 

S 

e4 

CO 

CO 

CO 

t- 

■* 

e 

r-l  00  ^ 

eo 

t- 

ee 

in 

•*  •♦  o> 

t> 

00 

CO 

00  CO 

in 

•   •   • 

• 

• 

• 

•   • 

• 

P5  00  e« 

CO 

00 

1-1 

00  CO 

00 

•* 

00  CO 
CO  CO 

o 

CO 

CO 

•* 

(-1 
to 

• 

to 

1-4 

r-l 

• 

r-l 

•«< 

o 

rH 

cocaTt*ioaoaooob-o-^oc4ooo> 
•     •     •     •     • 

CO     CO    CO     00     « 

CO   eq   Tjj  CO  <D 


b-<H<DiAC<lC0<DO> 
CO    -»**    CT>  w4  Cq 


i- 

a> 

• 

• 
in 

t- 

at 

at 

cq 

ci 

CO 

• 

CO 

• 

CO 

■>*' 

CO 

t- 

■>* 

to 

00 

CO 

in 

9 

CO 

00 

• 
CO 

• 

o 

• 
CO 

■^oiootomoooorHto 
ooeooto-^toin-^oi 

rH    M    rH  tO 


•* 

0> 

IS 

n 

■* 

at 

00 

■"f 

t- 

CO 

o 

00 

• 

eo 

• 

CO 

• 

CO 

rH 

• 
rH 

• 

CO 

• 

in 

rH 

CO 
CO 

• 
CO 

• 

eo 

• 
CO 

00 

o> 

00 

to 

at 

00 

at 

■* 

eo 

• 

eo 

• 

CO 

f-4 

o 

* 

in 

o 
at 

g 

CO 

00 

o> 

t- 

CO 

to 

•* 

CM 

o 

t- 

o 

o 

CO 

• 

CO 

CO 

• 
CJ 

CO 
rH 

rH 

CO 

s? 

to 

• 
CO 

eo 

• 

to 

« 

00 

at 

t- 

O 

00 

in 

at 

00 

o 

e» 

eo 

• 
CO 

• 

• 
CO 

• 
00 

00 

at 
• 

rH 

• 

in 

• 

CO 

rH 

oe 

• 
to 

• 

CO 

• 
00 

• 

CO 

o 
to* 

• 
in 

• 

CO 

• 

CO 

00    A    U3    t- 


Olaotnomt^c^40inu?omolcool0 

COCQ-«^lOt*OCOTt*iOmCO-<*<'^lOCO-<i<lO'^ 


2  2 


o 


1 


CJ 

N 

O 

00 

at 

t~ 

in 

eo 

CO 

in 

o 

in 

lU 

CO 

in 

o 

m 

00 

eo 

eo 

CO 

CO 

-1 

* 

• 

A 

o 

CO 

w-t 

rH 

u 

rH 

rH 

at 
to 


00 
00 


04 


t-otooinoinoino 
cocococoeOTjicocococo 
•    *••■•  in*    •     •     • 
in        t-  00        o 

rH  rH  rH  CM 


55 


3 

o 
H 


<N  ■>«'  0>  ■♦  00 


•-I  -4*  CI  CO  O) 


■o 


n 


ua 

C4 


U3 


lO 


i  ^ 

•S"  E  « 

^•3  3 

8  ^  ° 

^  o  2 


o 
of  2 


o 


■o 
■o 

U3 


CJ 

«H 

A 

■* 

<o 

• 

o  o»  ■♦ 

t- 

M  N  CO 

•* 

CO 

5 


-^  m  iH  00  o  IN  «o 

IN  CO  CO  ui  CO  CO  CO 


lO 


u> 


■a 

CO 


la 

<N 


la 

• 

CO 

eo 

■« 

eo 

• 

CO 
la 

CO 

CO 

CO 

CO 

00 

00 

CO 

<o 

CO 
CO 


00 


CO 
CO 


s 


CO 

in 


•^C^OOJ-^CICOOiCO-^iHOICOOO^fiiilCOCOtO 
>H.-l«0  U5C)  rHCVIi-lOO 


to 
ua 


CO 
CO 


U3 

• 
CO 

CO 

esi 

• 

•* 

n 

CO 

IS 

• 

CO 

CO 

■a 

• 

CO 

CO 

• 

• 

00 

rH 

00 

• 

CO 

CO 

• 
CO 

00 

• 

(O 

• 

CM 

CO 

00 

• 

C4 

IS 

• 

rH 

• 

CO 

oo 

IN 

oo 

• 

1-1 

• 
CO 
CO 

o 

t^  eo 

00 
<N 

IS 
CO 

CO 

• 

t-l 

• 

CO 

<o 

• 
CO 

rH 
* 

to 

■ 

o 

■* 

N 

s 

00 
CO 

CO 

• 
CO 

• 

CO 
rH 

CO 
IN 

• 

■4 

• 

•* 

(^ 
m 

00 

• 
n 

o 

CO 
CO 


rH      la     (ft 

ei        CO  o 


^   2 


•4^ 


O  U3  O  W 
^  ^  ^  ^ 


3 

o 
H 


o  ;^ 


d  ^5 


lO  lO  lO  o  o 

CO  CO  CO  ■<*<  eo 


r-t  r-l  rH      r-t 


3 

o 
H 


O 


t-  O  CO  O  "5 
^  ^  ^  t"  '^ 


C^J  CO 
00  00 


56 


B 
o 


lO 


ua 
e4 


■a 


to 


0,     a 

(S     -   J 


■So 

o 
o 


o 

I' 


o 

N 

o 

to   o 

n  «> 

o 

in 

CO 

M  « 

(N  .H 

M 

N 

n 

N 

CN 

O 

CO 

<o 

o 

o 

CO 

Oi 

in 
in 

• 
00 

N 

00 

o 

o 

n 

■"»• 

oi 

• 

CO 

05 

t- 

O 

ot-a>mtoAoooaa>u3'^'^<oo>MO'4ivono<Diocot-(0 


N   «  o 
ft  o>  t- 


mo>c*7aoc4*Hioto 

CO  00  CJ  tH  ^  fH 


C4  00  <S 
CD  C4 

n 


fl  CO  0>  CO  N  ■♦ 


in  o>  r-i  CO  e4 

t-  rH  t- 


lO 


in 


CO 
lO 


in 

o 

00 


■"J"  N  CO  OS 

CO  CO  N  CI 


e4 


CO 

CO 


00  N  0>  0> 


in 
in 


CO 

CO 

in 

00 

f-( 

CO 

eo 

CO 

evi 

1-t 

■<f 

IN 

o> 

■■1' 

co 

CJ 

CO 

N 

CO 

a> 

co' 

CO 

in 

CO 

c^ 

^' 

N 

N 

• 

C4 

N 

o 

00 

•"•l 

Ol 

CO 

N 

■>f 

00 

M 

a> 

o 

s 

CO 

• 

oo 

• 

N 

CO 

CO 

CO 

CO 

ft 

eo 

00 

CO 

CO 

00 

N 

CO 

r-( 

00 

CO 

00 

00 

CO* 

CO 

co 

00 

• 
CO 

in 

•* 

• 
CO 

CO 

CO 
CO 

00 

in 

CO 

CO 

00 

00 

in 

CO 

o> 

CO 

in 

c^ 

o> 

00 

CO 

CO 

t- 

00 

e-q 

fH 

m 

CN] 

CO 

CO 

«H 

1-t 

iH 

CO 
CO 

in 

t* 

in 

oo 

o> 

a> 

00 

CO 

CJ 

05 

in 

t- 

00 

CO 

00 

CO 

o> 

(N 

o 

CO 

• 

f* 

o> 

r-t 

3 

00 

« 

ft 
ft 

• 

CO 

t- 

00 

N 

ft 

00 

CO 

■* 

CO 

ev| 

00 

00 

00 

CO 

»-t 

• 

00 

1-1 

CO 
CO 

CO 

■* 

N 

o> 

o> 

00 

C>J 

00  CO 


tN  ft  t-  Ol  CO  ■* 


in 
eg 


o 

00 

o» 

ft 

eq 

•* 

ft 

eo 

00 

eo 

CO 

N 

CO 

in 

o 

CO 
CO 

CO 

ft 

■* 

ev) 

t- 

in 

CO 

■"f 

■>)" 

CO 

in  CO  o>  th  •<*   CO 
ft  CO  IN  t^  00    eg 


fi  eo  o 

Ol     ft 


CO 

eg 


ft  in 
ft  eo 


It 


o 

00 


0> 

o 

CO 


00 
CO 

eg 


Tit 
O 

CO 


o 
■«l 


CO 

eo 


eq 


o 
eo 

O  CO 

Tji  eo 

o 
eo 

CD 

eg 

o 
eo 

CO 

eg 

CO 

o 

o 

CO 

ft 

t-t 

S 

O  ^      ^  ,H  W 


3 

o 
H 


Qj  ft  in  vn  o 
^  in  in  in  CO 


O 


t-ocOftincoomoooot- 
Tj<T)<Ti<inineoininccegeoco 


b-omooegomin 
iNeoeo«oeoeoii<^in 


eo 


57 


o  o  c<i  CO  C4  o  m 


5 
Q 


CO 
U3 


lO 


s 

n 

o 
o 


^' 


in 


in 

«o 

in 
cq 

CO 

0» 

en 

• 
o 

in 

• 

CO 

CO 

• 
OS 

CO 

• 

CO 
00 

CO 

ei 

CO 

in 

• 

o 

CO 

• 
CO 

00 

IN 

O 

o 

CO 

CO 

• 
CO 

CO 

to 

o 

CO 

to 

o 

CO 
CO 

o 

CO 

• 

^,"  "*  o 

N    5C    CO 


g 


ce  CO  00 


CO 
CO 


to 


3 

o 
H 


58 


RECORD  OF  THE  LARVAE  OF  THE  JACK  MACKEREL 
(TRACHURUS  SY  M  METRIC  US) ,  1957 


Jack  mackerel  larvae  are  recorded  by  size  In  table  V.    The  data  are  sum- 
marized in  text  table  9,  by  month  and  area.    The  distribution  and  relative  abun- 
dance of  jack  mackerel  larvae  in  1957  are  Ulustrated  In  figure  5.    Four  categories 
of  abundance  are  used  In  the  chart.    The  value  shown  for  a  station  is  the  cumu- 
lative standard  haul  total  of  jack  mackerel  larvae  taken  in  all  occupancies  during 
the  year. 

The  size  groupings  of  larvae  in  table  V  have  the  following  midpoints  and 
raises: 


Midpoint 

Range 

Midpoint 

Range 

(in  mm.) 

(in  mm.) 

(In  mm.) 

(in  mm.) 

2.00 

1.76-2,25 

7.75 

7.26-«.25 

2.50 

2.26-2.75 

8.75 

8.26-9.25 

3.00 

2.76-3.25 

9.75 

9.26-10.25 

3.50 

3.26-3.75 

10.75 

10.26-11.25 

4.00 

3.76-4.25 

11.75 

11.26-12.25 

4.50 

4.26-4.75 

12.75 

12.26-13.25 

5.00 

4.76-5.25 

13.75 

13.26-14.25 

5.75 

5.26-6.25 

14.75 

14.26-15.25 

6.75 

6.26-7.25 

15.26  and 

over 

The  relative  abundance  of  jack  mackerel  larvae  in  different  parts  of  the 
CCOFI  survey  area  in  1957  is  compared  with  their  areal  abundance  during  the 
preceding  two  years  in  the  following  summary: 

1955  1956  1957 


Occur- 

Num- 

Occur- 

Num- 

Occur- 

Num- 

Lines 

rences 

ber 

Percent 

rences 

ber 

Percent 

rences 

ber     Percent 

60-77 

22 

660 

5.0 

20 

992 

11.5 

29 

2,740 

13.7 

80-93 

83 

5,716 

43.2 

39 

1,198 

14.9 

82 

7,174 

35.9 

97-107 

118 

4,192 

31.6 

81 

3,556 

44.3 

130 

9,488 

47.4 

110-120 

121 

2,457 

18.5 

67 

2,285 

28.5 

47 

602 

3.0 

123-137 

25 

221 

1.7 

8 

66 

0.8 

1 

3 

0.01 

140-157 

0 
369 

0 
13,246 

0 
100.0 

0 

0 

0 

0 

0 

0 

Total 

215 

8,027 

100.0 

289 

20,007 

100.01 
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Figure  5.  —Jack  mackerel  larvae,  1957:    Distribution  and  relative  abundance. 
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Date  for  the  several  years  are  only  roughly  comparable  since  the  coverage 
was  somewhat  different  in  each  year.    Only  a  portion  of  the  spawning  range  of 
the  jack  mackerel  is  surveyed  on  CCOFI  cruises,  and  it  is  likely  that  a  variable 
portion  of  the  population  is  within  the  survey  area  in  successive  seasons.    The 
most  striking  change  in  distribution  of  jack  mackerel  larvae  In  1957  was  the 
marked  decrease  in  abimdance  off  central  and  southern  Baja  California.    Nearly 
30  percent  of  jack  mackerel  larvae  were  taken  in  the  area  off  central  Baja  Cali- 
fornia (station  lines  110-137)  in  1956,  and  over  20  percent  in  1955,  while  only  3 
percent  occurred  in  this  area  in  1957,    The  northward  shift  in  distribution  of  jack 
mackerel  larvae  Is  probably  related  to  the  warmer  water  temperatures  prevail- 
ing In  1957. 

The  seasonal  distribution  of  larger  jack  mackerel  larvae  (6.26  mm.  and 
larger)  during  1957  is  compared  with  the  distributions  of  the  preceding  five 
years  in  the  following  tabulation: 

Seasonal  abundance  of  larger  jack  mackerel  larvae  (6,26  mm, 
and  over),  1952-1957  (standard  haul  totals) 


Months 


Total 


1952 


620 


1953 


1954 


1955 


620 


417 


730 


1956 


392 


1957 


January 

0 

0 

0 

0 

0 

0 

February 

0 

3 

0 

3 

0 

0 

March 

11 

56 

8 

9 

105 

13 

April 

47 

38 

42 

223 

54 

13 

May 

56 

77 

46 

80 

58 

62 

June 

286 

310 

246 

80 

108 

635 

July 

189 

89 

57 

335 

67 

56 

August 

31 

3 

18 

- 

0 

0 

October 

0 

44 

0 

0 

0 

0 

779 


There  was  a  marked  peak  in  the  abundance  of  larger  larvae  in  June,  1957.    A 
similar  pattern  of  seasonal  abundance  was  found  in  1952  through  1954.    The  seasonal 
distributions  In  1955  and  1956  were  bimodal,  however;   peaks  in  abxmdance  of  larger 
larvae  occurred  in  April  and  July  during  1955  and  in  March  and  June  of  1956.    The 
numbers  of  larger  larvae  taken  in  June  1957  were  markedly  greater  than  during  any 
other  one  month,  but  the  season  total  was  not  much  larger  than  that  for  1955, 
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PACIFIC  MACKEREL  LARVAE 
1957 


CUMULATIVE     TOTALS 
1-6 


7-60 
61-600 
OVER  600 
STATIONS    OCCUPIED 


Figure  6. — Pacific  mackerel  larvae,  1957:    Distribution  and  relative  abundance. 
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RECORD  OF  THE  LARVAE  OF  THE  PACIFIC  MACKEREL 
(PNEUMATOPHORUS  DIEGO),  1957 

The  distribution  and  abundance  of  Pacific  mackerel  larvae  in  1957  are 
illustrated  in  figure  6.    For  uniformity,  the  same  categories  of  abundance  are 
used  in  the  distribution  of  Pacific  mackerel  larvae  as  In  the  other  larval  charts 
Included  In  this  report.    The  values  at  an  individual  station  represent  the  cumu- 
lative standard  haul  total  for  all  occupancies  during  the  year. 

The  larvae  of  Pacific  mackerel  are  reported  by  size  in  table  VI;  the  size 
categories  are  identical  to  those  used  for  jack  mackerel  (see  p.  59  for  midpoints 
and  ranges).    The  data  are  summarized  by  month  and  area  in  text  table  10. 

Pacific  mackerel  larvae  ranked  eighteenth  in  abundance  during  1957;  thus 
it  is  one  of  the  less  abundant  kinds  in  the  CCOFI  area.    The  number  of  larvae 
taken  during  a  season  has  been  fairly  constant  during  the  past  three  years,  as  is 
shown  in  the  following  tabulation: 

1955  1956  1957 


Occur- 

Num- 

Occur- 

Num- 

Occur- 

Num- 

Lines 

rences 

ber 

Percent 

rences 

ber 

Percent 

rences 

ber 

Percent 

60-77 

0 

0 

0 

0 

0 

0 

0 

0 

0 

80-93 

7 

136 

7.0 

3 

23 

1.5 

2 

19 

1.0 

97-107 

20 

152 

7.8 

11 

365 

24.0 

16 

102 

5.5 

110-120 

40 

1,218 

62.4 

21 

1,090 

71.8 

49 

1,608 

86.2 

123-137 

19 

289 

14.8 

4 

38 

2.5 

8 

108 

5.8 

140-157 

6 

155 

7.9 

1 

3 

0.2 

1 

28 

1.5 

Total       92       1,950        99.9  40       1,519      100.0  76       1,865      100.0 

In  the  regular  CCOFI  survey  area  most  Pacific  mackerel  larvae  are  taken  off 
central  Baja  California,  especially  between  lines  110  and  120.    During  1957,  less 
than  7  percent  of  the  larvae  were  taken  to  the  north  of  this  area,  a  lesser  percen- 
tage than  in  1955  or  1956.    Over  three-fourths  of  the  larvae  were  obtained  in 
Sebastian  Viscaino  Bay,  mainly  during  July  through  October. 

Four  cruises  were  made  into  the  Gulf  of  California  during  1957.    Paciflc 
mackerel  larvae  taken  on  these  cruises  will  be  dealt  with  in  a  separate  report, 
but  it  should  be  noted  that  larvae  of  this  species  were  much  more  abimdant  in  the 
Gulf  than  on  the  outer  coast. 
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CUMULATIVE     TOTALS 
1-6 


HAKE  LARVAE 
1957 


7-60 
61-600 
OVER  600 
STATIONS   OCCUPIED 


Figure  7.  — Hake  larvae,  1957:    Distribution  and  relative  abundance. 
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RECORD  OF  THE  LARVAE  OF  HAKE  (MERLUCCIUS  PRODUCTUS),  1957 

The  records  of  hake  larvae  contained  in  table  Vn  are  the  numbers  of  larvae 
(standard  haul  totals)  taken  in  each  plankton  collection  made  in  1957,    Length 
measurements  were  not  made  on  hake  larvae.    The  distribution  and  relative 
abundance  of  hake  larvae  in  1957  are  shown  in  figure  7.    The  basic  data  con- 
tained in  table  Vn  are  summarized  by  month  and  area  in  text  table  11. 

Hake  larvae  constituted  16  percent  of  the  fish  larvae  taken  on  CCOFI 
cruises  during  1957.    They  were  exceeded  in  abundance  only  by  anchovy  larvae, 
as  was  also  the  situation  during  each  of  the  preceding  five  years  (1952-1956). 
Monthly  abundance  and  occurrences  of  hake  larvae  in  1957  are  compared  with 
similar  data  for  1956  in  the  following  summary: 

Monthly  abundance  of  hake  larvae  in  1956  and  1957 


Total 


1956 


1957 


Standard 

Standard 

Occur- 

haul 

Percent 

Occur- 

haul 

Percent 

Months 

rences 

totals 

of  total 

rences 

totals 

of  total 

January 

47 

33 

,376 

37.14 

19 

1 

,278 

1.63 

February 

74 

39 

746 

44.23 

67 

37 

998 

48.54 

March 

111 

15 

,010 

16.70 

98 

34 

589 

44.18 

AprU 

64 

1 

047 

1.17 

81 

4 

047 

5.17 

May 

32 

301 

0.33 

62 

260 

0.33 

June 

16 

195 

0.22 

16 

88 

0.11 

July 

7 

90 

0.10 

4 

16 

0.02 

August 

3 

47 

0.05 

1 

3 

0.01 

September 

0 

0 

0 

0 

0 

0 

October 

1 

6 

0.01 

0 

0 

0 

November 

0 

0 

0 

1 

4 

0.01 

December 

5 

39 

0.04 

0 

0 

0 

360 


89,857 


99.99 


349 


78,283 


100.00 


Most  hake  larvae  were  taken  during  a  two-month  period,  February  and  March. 
Due  to  the  abbreviated  coverage  in  January  1957  (only  57  stations  occupied,  all 
off  Baja  California) ,  hake  abundance  must  be  underestimated  for  this  month.    Over 
40  percent  of  the  larvae  were  taken  off  California  (station  lines  60-93)  in  1957,  as 
compared  to  less  than  3  percent  in  this  area  in  1956  and  approximately  8  percent 
in  1955. 
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Table  VH 
Record  of  the  larvae  of  hake  (Merluccias  productua),  1957 

^      Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb.   Mar.  Apr.   May    June   July    Aug.  Sept.  Oct.    Nov.   Dec. 

60.50            _         .         _         _  NQ      -          -          -          -          - 

.55----  ___-- 

.60----  _____ 

.70----  _____ 

.80----  ----__ 

.90----  ______ 

63.62            -         -         -          -  _____ 

.55----  _____ 

.60----  _____ 

.70----  _____ 

.80----  _____ 

.90            _--_-  ______ 

67.50             _         _         _         _  N8       -         -          -         -          - 

.55----  _____ 

.60            ----4  _____ 

.70----  _____ 

.80----  _____ 

.90             _____  3______ 

70.52            ____7  _____ 

.55----  ___ 

.60----  __- 

.70----  -__ 

.80----  .___ 

.90----  ______ 

73.50----  __- 

.56----  __- 

.60----  ___ 

.70----  _____ 

.80----  ______ 

.90            _____  ______ 

77.60            -___  _____ 

.55----  3                  _____ 

.60----  _____ 

.70----  _____ 

.80----  _____ 

.90-----  _____ 
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Table  vn  (cont'd) 
Record  of  the  larvae  of  hake  (Merlucclus  productus) ,  1967 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb.   Mar.  Apr.   May    June   July    Aug.  Sept.  Oct.    Nov.  Dec. 

80.51  -  6                                                   -          - 

.55  -  212  15                                          -          - 

.60  -  133                                 6                   -          - 

.70  -  26  -  - 

.80  -  168          9                                        _          _         NS       - 

.90  -  59          6         4                             -          - 

82.47  -  11          5                                          -          - 

83.40  -  16  -  - 

.43-3  -  - 

.48  _-  20  --------- 

.51  -  -            5                              NS       -          - 

.52  -  130  --------- 


.55  _  _  -  -  7 

.60  -  706        52  6 

.65  _  _  _  -  - 

.70  -  -  57        30 

.75  _____ 

.80  _  -  _         48  6 

.85  _  _  -         _  - 

.90  -  -  -  9  3  NS 

86.46 
87.35  -  16 

.38 

.40  -         98        11        49  NS 

.45 

.50 

.55  -  -  - 

.  60  -  12 

.65  _         _  _         _ 

.70 

.75 

.80  _         -  _         13        12  NS 

.85 

.90 
90.28  -  ( 

.30 

.37 

.45 

82 


- 

9 

- 

15 

6 

8 

11 

49 

44 

- 

23 

193 

41 

284 

3 

_ 

_ 

7 

_ 

13 

12 

_ 

_ 

11 

- 

101 

3 

16 

28 

60 

8 

72 

12 

53 

Table  Vn  (cont'd) 
Record  of  the  larvae  of  hake  (Merlucclus  productus),  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb.   Mar.  Apr.   May    June   July    Aug.   Sept.  Oct.    Nov.   Dec. 

90.50  -  -         -  -  3  -         - 

.55  -  36        49      217 

.60  -  18      490        88  -  - 

.65----  __--. 

.70 

.75 

.80 

.85 

.90 
93.27 

.30 

.35 

.40 

.45 

.50 

.55 

.60 

.65 

.70 

.75 

.80 

.85 

.90 
97.30 

.32 

.35 

.40 

.45 

.50 

.55 

.60 

.65  _  _  _  _ 

.70  _  76        -  3 

.75 

.80 

.85  _  _  _  _ 

.90  -  -  -  61 
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24718 

336 

3 

160 

12 

976 
15 

99 

6 

43 

24 

150 

2 

— 

- 

62 

2 

Ill 

45 

60 

11 

- 

- 

62 

3 

49 

18 

358 

9 

- 

- 

197 

6 

91 

80 

— 

— 

- 

10 

36 

5 

- 

- 

NS 

3 
3 

«. 

„ 

25 

11 

5 

3 

- 

28 

80 

9 

- 

- 

12 

1608 

393 

NS 

3 

- 

- 

NS 

1529 

_ 

77 

station 


Table  VH  (cont'd) 
Record  of  the  larvae  of  hake  (Merlucclus  productus) ,  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Jan.    Feb.   Mar.  Apr.   May    June   July    Aug.   Sept.  Oct.    Nov.   Dec. 


907 

14 

52 

941 

21 

74 

— 

— 

25 

5 

12 

- 

- 

17 

24 

3 

39 

100.29  -  328  10  52  4 
.30  -  _  -  -  _ 
.33 
.35 
.40 
.45 
.50 
.55 
.60 

.65  _  _  _  -  3 

.70  -  -  5 

.75 

.80  - 

.85 

.90  -  -  16 

103.30  884  88  76  3 
.35  12096  72  10  6 
.38                    157        -          -          -          - 


.40                    232          8  17        12                   -          - 

.45---  58                   -__ 

.50                    948          9          3  -          - 

.55           -          -          -  _          _          _ 

.60                                 NS  4          3                   -          - 

.65           ----11          4  ___ 

.70           -  -          - 

.75----  3                   ___ 

.80           -          -          -  _          _          _ 

.85----  ____ 

.90---  ____ 

107.32                               123        38  -                     -          -         NQ 

.35                                            32  8                              -          - 
.40                    289        15      110 

.45           -          -          -          80  3                              _          _          _ 

.50                    294          3  2                              -          - 

.55           ---3  11                              -__ 

.60                      17  7                   _          _ 

.65----  _-_ 

.70           -  -          - 

*  -  Samples  combined.    Values  adjusted  accordingly. 
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Table  VH  (cont'd) 
Record  of  the  larvae  of  hake  (Merlucclus  productus),  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb.   Mar.  Apr.   May    June    July    Aug.   Sept.  Oct.    Nov.   Dec, 


107.75 

- 

- 

- 

- 

.80 

- 

- 

- 

.85 

- 

- 

- 

— 

.90 

- 

- 

- 

110.33 

- 

3633 

14 

21 

.35 

- 

1545 

260 

13 

.40 

162 

7 

56 

.45 

- 

- 

- 

27 

.50 

3 

15 

9 

.55 

- 

- 

- 

3 

.60 

8 

16 

.65 

- 

- 

- 

- 

.70 

- 

241 

.75 

- 

- 

- 

- 

.80 

- 

- 

.85 

- 

- 

— 

- 

.90 

- 

12 

- 

3 

113.30 

40 

97 

23 

9 

.35 

16 

370 

571 

4 

.40 

20 

602 

6 

.45 

- 

- 

- 

.50 

30 

.55 

- 

- 

- 

.60 

3 

.65 

- 

- 

- 

— 

.70 

.75 

- 

- 

- 

- 

.80 

- 

- 

- 

.85 

- 

- 

- 

- 

.90 

— 

— 

— 

— 

115.27 

— 

— 

— 

— 

.30 

- 

- 

- 

- 

.35 

- 

- 

- 

- 

.40 

- 

— 

— 

- 

117.26 

396 

3 

.30 

148 

2441 

425 

19 

.35 

619 

961 

607 

.40 

63 

33 
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Table  VH  (cont'd) 
Record  of  the  larvae  of  hake  (Merlucclus  productus) ,  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb.   Mar.  Apr.   May    June    July    Aug.   Sept.  Oct.    Nov.   Dec. 


117.45 

- 

- 

- 

.50 

3 

11 

237 

.55 

- 

- 

- 

.60 

15 

.65 

- 

- 

- 

.70 

.75 

- 

- 

- 

.80 

- 

- 

- 

.85 

- 

- 

- 

.90 

- 

— 

- 

118.39 

— 

— 

115 

118525 

- 

- 

- 

.30 

— 

- 

- 

.35 

- 

- 

- 

119.33 

- 

- 

376 

120.25 

9 

161 

30 

.36 

94 

363 

108 

.36 

5 

.40 

.45 

36 

— 

.50 

— 

.55 

- 

.60 

.65 

- 

- 

- 

.70 

.75 

- 

- 

- 

.80 

- 

.85 

- 

— 

- 

.90 

- 

- 

- 

123.37 

7 

236 

143 

.42 

3 

3 

126 

.45 

- 

- 

- 

.50 

.55 

- 

.60 

.70 

- 

- 

- 

.80 

— 

— 

- 

6 
3 


2 
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Table  VH  (cont'd) 
Record  of  the  larvae  of  hake  (Merlucclua  productus) ,  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb.   Mar.  Apr.   May    June   July    Aug.   Sept.  Oct.    Nov.   Dec. 


127*34 

21 

186 

.40 

11 

84 

8 

.46 

- 

60 

22 

.50 

6 

6 

.65 

- 

7 

.60 

38 

.70 

- 

- 

- 

.80 

- 

- 

- 

130.30 

6 

64 

.36 

53 

558 

12 

.40 

116 

190 

16 

.46 

— 

- 

- 

.5« 

3 

3 

.66 

- 

- 

- 

.60 

3 

.70 

— 

— 

- 

.80 

- 

- 

— 

133.26 

50 

92 

.30 

11 

38 

98 

.36 

6 

- 

36 

.40 

5 

8 

40 

.46 

- 

— 

— 

.50 

- 

.56 

-. 

- 

— 

.60 

— 

- 

- 

.70 

— 

— 

— 

.80 

- 

- 

— 

137.23 

26 

29 

.30 

10 

8 

.36 

48 

113 

134 

.40 

- 

22 

178 

.46 

— 

- 

- 

.60 

— 

6 

6 

.55 

- 

- 

— 

.60 

— 

— 

— 

.70 

- 

— 

— 

.80 

_ 

^ 

^ 

19 
12 


7 
3 


NS 
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Table  vn  (cont'd) 
Record  of  the  larvae  of  hake  (Merlucclus  productus) ,  1957 

Cnxlae  and  mcmth 
5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    6712 
Station      Jan.    Feb.  Mar,  Apr.   May    June   July    Aug.  Sept.  Oct.    Nov.  Dec. 

140.30  -432  8  -  -_--__ 

.36  -       355        11  -  ______ 

.40  -  8        16  -  ______ 

.45---  --___-_. 

.50  -         20         S  -  ______ 

.65---  __»_-___ 

.60---  ________ 

.70---  ________ 

.80---  ________ 

143.26  -8  3-------_ 

.30-571  -  ______ 

.35  -         33        20  -  ______ 

.40-  -  ______ 

.50-  -_  ______ 

147.20  -12  36------__ 

.25  _         47        72        12        -------         - 

.30  -  200  ________ 

.35---  ________ 

.40-  3  ________ 

.46---  ________ 

.60---  ________ 

.66---  ________ 

.60---  ________ 

.70---  ________ 

.80---  ________ 

148.20  _____  ______ 

.25-----  ______ 

.30-----  ______ 

.40-----  ______ 

.60-----  ______ 

150.16  _-_  ________ 

.19  _  -__-____- 

.20---  ________ 

.26-  ________ 

.80  --30  ________ 

.35-  -  ________ 

.40      _^ 2 - 

Total         1278  37998  34589  4047      260        88        16  3  0  0  4  0 

Note:   No  hake  foxrnd  on  lines  153  and  157. 
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RECORD  OF  THE  LARVAE  OF  ROCKFISH  (SE  BAST  ODES  SPP.),  1957 


Larvae  of  the  genus  Sebastodes  are  grouped  together  as  rockfish  larvae. 
Forty Hiine  species  of  rockfish  are  known  to  occur  off  California . 

As  in  previous  seasons,  rockfish  larvae  occurred  In  greatest  abundance 
off  southern  California  (station  lines  80-93),  as  is  shown  in  text  table  12,  and 
the  following  tabulation: 


Total     Occurrences 
samples     of  rockfish        Percent 
Lines     taken  larvae         occurrence 


Total  1,481 


Total 

number 

of  larvae 

taken 


Percent 

taken  In 

each  area 


561 


37.9 


36,473 


100.0 


Average 
number 
per  haul 


60-77 

101 

68 

67.3 

3,170 

8.7 

31.3 

80-93 

364 

228 

62.7 

23,163 

63.5 

63.6 

97-107 

287 

90 

31.4 

3,779 

10.4 

13.2 

110-120 

360 

109 

30.3 

4,878 

13.4 

13,5 

123-137 

267 

63 

23.6 

1,466 

4.0 

5.5 

140-157 

102 

3 

2.9 

17 

<0.1 

0.2 

24.6 


Rockfish  larvae  were  more  abundant  off  southern  California  (station  lines 
80-93)  in  1957  than  during  the  previous  two  seasons,  with  respect  to  both  the 
percentage  of  the  total  larvae  taken  and  the  absolute  number  of  larvae  taken. 


Total 


1955 


1956 


28,273        100.0 


29,144        100.0 


1957 


Lines 

Number 

Percent 

Number 

Percent 

Number 

Percent 

60-77 

2,893 

10.2 

1,981 

6.8 

3,170 

8,7 

80-93 

13,503 

47.8 

14,674 

50,4 

23,163 

63.5 

97-107 

3,721 

13.2 

4,703 

16.1 

3,779 

10.4 

110-120 

6,336 

22,4 

6,306 

21.6 

4,878 

13.4 

123-137 

1,796 

6.3 

1,424 

4.9 

1,466 

4.0 

140-157 

24 

0.1 

56 

0.2 

17 

<0.1 

36,473         100.0 


A  record  of  the  rockfish  larvae  taken  in  each  plankton  collection  made  in 
1957  is  given  in  table  Vm. 
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Table  Vm 
Record  of  the  larvae  of  rockfish  (Sebastodes  spp.),  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb.   Mar.  Apr.   May    June    July    Aug.   Sept.  Oct.    Nov.   Dec. 

60.50  -         -         _         _ 

.55  -  _  _  _ 

.60 

.70  -  -  _  _ 

.80 

.90 
63.52 

.55 

.60 

.70  -  -  -  _ 

.80 

.90 
67.50 

.55  -  -  -  _ 

.60 

.70  _  _  _  _ 

.80 

.90  -  -  -  -  - 

70.52  -  -  -  -  70  87 

.55 

.60 

.70  -  _  -  - 

.80  -  _  -  _ 

.90  _  _  -  _ 

73.50  ___  -  18        21  5        -  -  -  27 

.55  -  -  -  -  37      124        41        -  -  -  19 

.60 

.70  -  _  -  - 

.80  -  _  _  _ 

.90  -  -  -  - 

77.50 

.55 

.60 

.70  -  -  _  _ 

.80  -  -  «  _ 

.90  _  -  _  - 
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18 

NQ 

34 

12 

81 

71 

3 

46 

14 

45 

72 

47 

- 

78 

152 

21 

110 

255 

101 

33 

143 

43 

27 

49 

4 

4 

23 

105 

NS 

45 

140 

46 

42 

17 

12 

8 

3 

6 

17 

19 

7 

67 

36 

4 

3 

6 

_ 

18 

21 

5 

37 

124 

41 

123 

60 

6 

19 

30 

22 

- 

33 

3 

75 

84 

3 

113 

19 

43 
19 

34 

22 

32 

13 

6 

7 

40 

2 

5 

6 

109 

11 

6 

24 

27 

- 

3 

^ 

42 

14 

13 

- 

18 

12 

34 

273 

3 

26 

33 

WQ 

3 

27 

JHO 

«• 

3 

19 

- 

4 

— 

11 

28 

— 

Table  Vm  (cont'd) 
Record  of  the  larvae  of  rockfish  (Sebastodes  spp.),  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb.   Mar.  Apr.   May    June   July    Aug.   Sept.  Oct.    Nov.   Dec. 

SO.  51  -       178  9  34 

.55  -      3659  94  268        11 

.60  -       639  24  68 

.70  -          22  57 

.80 

,90  -         12 

82.47  -          32  52  113      252 

83.40  -          67  6  8 

.43  -       144  8  66        20 

.48  --  217  -------- 

.51  -     1483  -  207        66        39        17        -          -           6        33 

.52  -        401  321  -------          - 

.55  _          -  _  - 

.60  -         14  60 

.65  _         _  -  _ 

.70 

.75  -          -  -  _ 

.80 

.85-----  _____ 

.90---  NS--  -3 

86.46  _         49  -192        -------- 

87.35  -    69  156  141   41            -    _     3    4   - 

.38  _    61  ---------- 

.40  -   147  287  49   70   24   NS   -    -         4   - 

.45  -    -  69  -   306   29        _    _     3    4   _ 

.50  -   270  502  1596   26   121    7   -    -    22   191 

.55  _    20  -  -     6   57    6   -    -     5   23   - 

.60  -   226  48   131   54    5   -    -  3   34   - 

.65  ___-  83   10----- 

.70  -  12  23       143   56   -    -         -    - 

.75----  24  _____ 

.80  -    -  -  26            NS   -    -        -    - 

.85  -    -  -  -    14            _____ 

.90---  39  -- 

90.28  -    99  241  62    3    8   28    -    -             36 

.30  -    50  433  110    4   16       -    -         3    4 

.37  -  72  136   13   13        _    _     7 

.45  -   437  18  171    5   29    9   -    -         9   22 
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Table  vm  (cont'd) 
Record  of  the  larvae  of  rockfish  (SebaBtodes  app. ) ,  1957 

Cruige  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb.   Mar.  Apr.   May    June    July    Aug.   Sept.  Oct.    Nov,   Dec. 

56        14      212 

33        30 

10 


3 

3 
11 

4 

6  3- 

6 


90.50 

- 

- 

- 

- 

177 

7 

.55 

- 

298 

1017 

56 

9 

.60 

- 

18 

17 

12 

94 

19 

.65 

— 

- 

- 

- 

9 

84 

5 

.70 

- 

64 

116 

6 

.76 

- 

- 

- 

- 

45 

5 

.80 

— 

57 

3 

31 

.85 

— 

- 

— 

- 

3 

.90 

- 

20 

12 

3 

93.27 

— 

149 

192 

19 

18 

.30 

- 

27 

77 

68 

8 

8 

.35 

- 

- 

- 

51 

27 

18 

.40 

— 

6 

200 

19 

6 

3 

.45 

- 

- 

- 

408 

3 

.50 

- 

86 

277 

671 

18 

3 

3 

.55 

- 

— 

- 

514 

180 

3 

3 

.60 

- 

13 

19 

57 

15 

15 

.65 

— 

- 

- 

- 

67 

37 

.70 

— 

152 

8 

.75 

— 

— 

- 

- 

.80 

- 

- 

- 

NS 

.85 

- 

— 

- 

— 

3 

.90 

- 

- 

- 

12 

97.30 

- 

61 

486 

135 

108 

6 

8 

.32 

- 

- 

57 

22 

2 

.35 

- 

— 

- 

- 

- 

- 

- 

.40 

- 

90 

4 

3 

.45 

- 

- 

- 

61 

3 

8 

.50 

— 

NS 

6 

13 

.55 

- 

- 

- 

NS 

143 

.60 

- 

26 

— 

13 

9 

.65 

- 

- 

- 

- 

4 

.70 

- 

- 

8 

.75 

- 

- 

- 

- 

.80 

— 

- 

- 

.85 

- 

- 

- 

- 

.90 

— 

— 

— 

8 

13 

39        85 


4 

5 


93 


44 

89 

6 

6 

12 

12 

17 

14 

7 

101 

33 

3 

Table  Vm  (cont'd) 
Record  of  the  larvae  of  rockfish  (SebaatodeB  spp. ) ,  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    6709    5710    6711    6712 
Station      Jan.    Feb.   Mar.  Apr.   May    June   July    Aug.   Sept.  Oct.    Nov.   Dec. 

100.29  -        271        35        52  9        12                   -          -                     -          - 

.30---------  6-- 

.33          -         90          3       84  26         6                  _____ 

.35---------  -- 

.40-87                  44  89                             -         -                    -         27 

.45  -         -         - 

.60 

.56  -         -         - 

.60 

.65          -         -         -         -  _         _         _ 

.70          -                    -  -         _         _ 

.75          -         -         -         -  _         _         . 

.80          -                    -  _         _         - 

.86----  6---- 

.90          -                    -  -         _         _ 

103.30  103  190        38        83  14        17          2        -          -  8 
.85          61  111          9  7  3        -         - 
.38                                ________ 

.40  3  _         _ 

.46          -         -          -  20  _         _         _ 

.50  18          3  -         - 

.55          -         -         -           3  _          _         _ 

.60                               NS  3        -         - 

.66----  ___ 

.70          -  -         - 

.75          -         -         -         -  _         _         _ 

.80          -         -         -  .         _         _ 

.85----  _--_ 

.90          -         -         -  _         _         _         _ 

107.32  46  133        32        28        -                     _  _         NQ 

.35  244         4         3  -  - 

.40  3  27         7                             -  - 

.46  -  -         -           3                                        _  _         _ 

.60  -  - 

.66  -  -         -                                                    _  _         _ 

.60  6  -  - 

.66  -  -         -         -                                         _  _         _ 

.70  -  9        47                                                     -  - 

*  -  Samples  combined.    Values  adjusted  accordingly. 
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Table  Vm  (cont'd) 
Record  of  the  larvae  of  rockfish  (Sebastodes  app. ) ,  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb.   Mar.  Apr.   May    June    July    Aug.   Sept.  Oct.    Nov.   Dec. 


107.75 

- 

- 

- 

- 

.80 

- 

- 

- 

.85 

- 

- 

- 

- 

.90 

- 

- 

- 

110.33 

- 

63 

58 

8 

.35 

- 

12 

432 

6 

12 

.40 

3 

49 

.45 

- 

- 

- 

33 

15 

.50 

3 

9 

.55 

- 

- 

- 

3 

.60 

3 

.65 

- 

- 

- 

- 

.70 

- 

10 

.75 

- 

- 

- 

- 

.80 

- 

- 

.85 

- 

— 

- 

- 

.90 

— 

- 

113.30 

70 

317 

163 

26 

9 

.35 

8 

70 

228 

.40 

8 

14 

9 

.45 

- 

- 

— 

.60 

3 

.55 

- 

- 

- 

.60 

.65 

- 

- 

— 

— 

5 

.70 

.75 

- 

- 

— 

- 

.80 

— 

- 

— 

3 

.85 

- 

- 

- 

- 

- 

.90 

- 

- 

— 

— 

— 

115.27 

- 

- 

— 

— 

— 

.30 

- 

- 

— 

- 

— 

.35 

- 

— 

— 

— 

— 

.40 

- 

— 

— 

— 

— 

117.26 

426 

132 

8 

7 

.30 

127 

568 

Ill 

27 

23 

.35 

246 

69 

11 

8 

.40 

43 

7 

30 

10 

44 

14        11 


10 


67 


2  8 

3  8 


3 

8 
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Table  Vm  (cont'd) 
Record  of  the  larvae  of  rockfish  (Sebastodes  spp.),  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Station      Jan.    Feb,   Mar.  Apr.   May    June   July    Aug.  Sept.  Oct.    Nov.   Dec. 


107.45 

- 

- 

- 

32 

1 

.50 

8 

6 

343 

8 

.55 

- 

- 

- 

24 

.60 

25 

3 

.65 

- 

- 

— 

- 

.70 

.75 

- 

- 

- 

- 

.80 

- 

- 

- 

.85 

- 

- 

- 

- 

- 

- 

.90 

- 

- 

- 

- 

- 

— 

118.39 

_ 

— 

76 

11 

27 

118525 

- 

- 

- 

- 

- 

- 

- 

.30 

- 

- 

- 

- 

- 

- 

- 

.35 

- 

- 

- 

- 

- 

- 

- 

119.33 

- 

- 

136 

5 

11 

10 

120.25 

30 

6 

2 

2 

.30 

5 

117 

84 

13 

.35 

44 

3 

.40 

7 

- 

2 

4 

.45 

6 

6 

- 

- 

10 

3 

.50 

- 

23 

13 

.55 

- 

21 

.60 

.65 

- 

- 

- 

- 

.70 

3 

.75 

- 

- 

- 

- 

.80 

- 

.85 

- 

- 

- 

- 

- 

- 

.90 

- 

- 

- 

- 

- 

- 

123. 37 

12 

32 

418 

33 

6 

3 

.42 

11 

48 

3 

.45 

- 

- 

— 

- 

- 

- 

- 

.50 

20 

- 

.55 

- 

8 

- 

.60 

4 

- 

.70 

- 

- 

- 

- 

- 

.80 

_ 

— 

— 

_ 

_ 

10 
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Table  Vm  (cont'd) 
Record  of  the  larvae  of  rockfish  (Sebastodes  spp.),  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711  5712 

Station      Jan.    Feb.   Mar.  Apr.   May    June    July    Aug.   Sept.  Oct.    Nov.  Dec. 

92          5          3                                                       3        _  _ 

8                                            6          7                               -  - 

22                                                                                       -  - 

6                   -                              -         -                    -  - 


127.34 

12 

8 

.40 

60 

.45 

- 

.50 

.55 

— 

.60 

.70 

- 

- 

.80 

- 

- 

130.30 

.35 

65 

.40 

6 

10 

.45 

- 

- 

.50 

.55 

- 

- 

.60 

.70 

- 

- 

.80 

- 

- 

133.25 

3 

.30 

19 

.35 

- 

.40 

.45 

— 

— 

.50 

- 

.55 

— 

— 

.60 

- 

- 

.70 

- 

- 

.80 

- 

- 

137.23 

.30 

.35 

.40 

— 

.45 

- 

— 

.50 

— 

.55 

- 

- 

.60 

- 

— 

.70 

- 

— 

.80 

— 

_ 

32  5  3 

24 


3 


10 

9 

11 

33 

20 

170 

— 

10 
5 

3 

11 

6 

13 

3 

88 

- 

- 

4 

20 

10 

NS 
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station 


Table  vm  (cont'd) 
Record  of  the  larvae  of  rockfish  (Sebastodes  spp.),  1957 

Cruise  and  month 

5701    5702    5703    5704    5705    5706    5707    5708    5709    5710    5711    5712 
Jan.    Feb.   Mar.  Apr.   May    Jiine    July    Aug.   Sept.  Oct.    Nov.   Dec. 


140.30 
.35 
.40 
.45 
.50 
.55 
.60 
.70 
.80 

143.26 
.30 
.35 
.40 
.50 

147.20 
.25 
.30 
.35 
.40 
.45 
.50 
.55 
.60 
.70 
.80 

148.20 
.25 
.30 
.40 
.50 

150.16 
.19 
.20 
..25 
.30 
.35 
.40 

Total 


11 


101011001    6585    7225    4819    2742    1383        47        28      231      586      816 


Note:    No  rockfish  found  on  lines  153  and  157. 
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